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PREFACE 



»O THE 



HISTOEIA DENSI ET KARL 



BT ROBERT LESLIE ELLIS. 



The following treatise, which is one of the five his- 
tories mentioned in the Historia Naturalis^ was pub- 
lished in 1658 by Dr. Rawley. A good 'deal of its 
Contents oceur in an imperfect and fragmentary State 
in the PhoBTiomena ünivetii} 

It has somewhat the appearance of having been left 
unfinished, and exeepting a table of specific gravities 
and an aecount of the way in whicli this table was con- 
structed, contains little that is now of interest. The 
table oceurs also in the Phcefiomena Universi : in the 
Historia Densi et Bari one substance is omitted and six 
added, so that the whole number of substances men- 

1 One of the fragments published hy Gruter in 1651, vhich will be printed 
in Part III. of this edition. M7 own impression is that much of the first 
portion of the present treatise — from the first tabtda down to the nwnitum^ 
p. 53. — la of earlier date than Gruter's copy, and lesa perfect; and that 
the remainder onlj — extending from the first connexio to the end — is to be 
Tefi^rded as the Hutoria Denti et Rari which Rawley mentions as having 
been composed b}' Bacon during his last quinquennium ; the previous part 
being made up of notes and loose papers written at various tinies, manv of 
tbem long before, and never digested into order. See my note at the end 
€f this prefiice. — J. 8. 
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tioned, which is seventy-three in the fonner, is seventy- 
eight in the latter work. 

This table of specific gravities is the only collection 
of quantitative experimental results that we find in 
Bacon's works. Few experiments of the same kind 
had previously been made. The method which Ba- 
con einployed enables us to form some opinion as to 
the amount of his acquaintance with mathematical 
physics. 

The first table of specific gravities was constructed 
by Marinas Ghetaldus,^ whose Archimedea Promotus 
was published in 1603. It contains only twelve 
substances, and is therefore, so far as the number of 
experiments is concemed, much inferior to Bacon's. 
Bat on the other hand Ghetaldus is the author of the 
method of finding specific gravities which, with certain 
modifications and con'ections, has remained in use to 
the present day, whereas no one, probably, has at- 
tempted to find specific gravities by Bacon's process. 
The principle of Ghetaldus's method consists in weigh- 
ing the substance which is to be examined in air and 
in Avater, and thus asccrtaining the weight of the water 
which it displaces. By this method the comjmrison of 
the dcnsities of difierent substances is made to depend 
on the first principles of hydrostatics. The often-told 
Story of Archimedes and Hiero's crown contains the 
germ of the same method ; and it is probably from this 
that Ghetaldus took the title of his book. It contains 

1 It appears from Harriot's papers, now in the British Museum , that be- 
fore the publication of the Archimedes Promotus^ he kncw how to determine 
specific gravities by weighing in air and water. We are not however en- 
titled to assert, ns Baron Zach has done, that his experiments preceded 
those of Ghetaldi. See the Supplement to Dr. Bradley^s Miscellaueoua 
Works, by Prof. Rigaud, pp. 43 and 51. 
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besitle tlie tables of specifir f^vities, ccrtain 
cdroUaries from propositions in Archimeiles's treatise 
on the eqnilibriiim of floating bodies, enough to sbow 
ihai Ghelaldus was entitled to profoas bimself a fol- 
lower of Archimedes.^ Towards tlie end of bis trea- 
tise he teils the story of Archimedes and Hiero, and 
tvmarks on the practical defects of the method whicb 
Archimedes emplwyed. The chief inaccurat-y ariaes 
from ihe effect nf capillnry attmction on the snrface of 
^tbe watcr, wliieh makes It difficult to know wben tbe 
il, into whifh the crown oi- othcr substance lo be 
etamined ia introduced, is only just füll. Ghetaidus's 
remark, that the water which overflowa cannot be col- 
lected and meaanred without loss, is no doubt correct ; 
tut it does nol scem that this way of trying the ex|>eri- 
ment was employed by Archimedes. After putting the 
crown into a vessel füll of water and thus making a 
part of the water overflow, he fitied the vessel again, 
iring the quantity of water pnured in. Repeat- 

_ this experitnent with a mass of gold equal in weight 
to the trown, and then again with a mass of süver also 
of equal weight, he tbuud that the cron*n displaced 
more water than the goM and leaa than tbe silver, and 
thereby §liowed that the crown was not of pure gold, 
It does not seem, from wliat Vitmvius says, that Ar- 
chimedes calculated the amoimt of alloy which it con- 
tained. In truth he had not sufficient data fbr llie 
pnrpose, unle^s it was clear that the gold was alloyed 
imly with silver. 

After pointing out the defects of Archimedes 's meth- 
ud, Ghctaldns remarks ihat they are effectually avoided 

'"Ini veru opiweulu numa *b Aniilnwde, qmn doccm Mfinor, üd- 
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by weighing the body in air and water, in the manner 
which he lias already described. In this manner it is 
not necessary to take masses of equal weight in air, in 
Order to compare the specific gravities ; any particle of 
each is sufficient for the required experiments. 

The simplicity and modesty of Ghetaldus's style — 
he says of himself, ^^ is enim ego sum, qui malim scire 
quam nosci ; discere quam docere : " ^ — make us un- 
willing to believe that he was aware that the method 
of weighing in air and water, in order to compare spe- 
cific gravities, was not new. Yet it had been given in 
a slightly difierent form in one of the most populär 
books of the time, — the Naturai Magic of Porta. The 
error however which Porta has made in applying it 
seems to be good evidence in favor of Ghetaldus, who 
would scarcely have omitted an opportunity of pointing 
it out. 

Porta, like Ghetaldus, teils the story of Hiero's 
crown, and after saying something of the practica! 
objections to the method which Archimedes employed, 
goes on to remark that the method he is about to de- 
scribe is so much better than the old one, '' ut dicere 
possimus vfr€p€vp7jKa v7r€p€vprfKa.^^ ^ Take, he says, the 
metal whose purity is to be examined, and an equal 
weight of the same metal known to be free from all 
alloy. Place them in the scales of an accurate balance, 
and when they are in equilibrium, immerse both scales 
in water. It will be seen that the impure metal will 
rise, and that the other will sink. Thus, in the case 



1 " I had rather know than be known,'* is one of the sentences in Ba- 
con's PromuB. — J, 8. 

3 There is, of couree, no such word as imepevpioKu, nor would it raean 
what Porta wishes to express. But his meaning is obvious. 
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of gold alloyed with silver, if we would know how 
mach silver it contains, we mast put it in the one 
Scale, and in the other as much pure gold as will pro- 
duce equilibrium under watcr. Then lift both scales 
out of the water, and determine the excess of weight 
which was necessary to produce equilibrium in the 
water. This excess is the weight of the alloy. Again, 
if you would know how much gold there is in the gild- 
ing of a silver vessel : Put the vessel in one scale, and 
balance it in air with pure silver : put both scales into 
water; and the weight of the gold which must be 
added to the pure silver in order to restore the balance 
is the weight of the gilding. Both these methods are 
entirely wrong.\ But Porta goes on, after remarking 
that they are applicable to other alloys beside that of 
gold and silver, to give certain Statements of the weight 
of iron and other metals as wcighed in air and in 
water, which constitute in effect a table of specific 
gravities. For some reason or other, they almost all 
err in the same direction, making the substances to 
which they relate appear lighter than they really are. 
Probably Porta forgot that the scale in which the body 
was placed, was itself buoyed up by the water. How- 
ever that may be, he says that an iron ball weighing 

i If, in the case of the tirst, p and a are re^pectively the densities of gold 
and silrer, and v, «, and Fthe voluraes of the gold in the debased metal, 
of the silrer, and of the pure gold respectively ; then, as they balance in 

wtter, 

pv •\- au — (r 4- tt) = (p — 1) Vi 

•od if the excess of weight in air i» to, then 

— =pv + att — p F=ü + « — r=ti tt, 

9 P — 1 

p — o 
or v> ^ g tt, iiistead of = g a u. 

p — 1 

Aad lünilarly in the second case. 
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nineteen ounces in air weighs fiflcen in water, which 
would make the specific gravity of iron only four and 
three quarters. Siroilarly a ball of lead of thirty-one 
ounces in air loses four ounces in water: so that the 
specific gravity of lead is less than eight. He states 
similar results for six kinds of gold ; the highest spe- 
cific gravity being seventeen. The error in this case 
may liave been caused by the alloy ; which is the more 
probable, as in the case of silver his result is almost 
absolutely accurate. Silver weighing a hundred and 
twenty-five grains in air weighs a hundred and thirteen 
in water. This gives a specific gravity of 10'41. For 
the precious metals he probably used greater care in 
making the experiment. Porta manifestly but half 
understood what ho was doing : still he had got po»- 
session of the idea that specific weights were to be com- 
pared by weighing in air and water ; and this idea once 
got, any person who had read Archimedes's treatise on 
floating bodies, might easily have done what Ghctaldus 
did. 

I have thought this digression allowable, as the 
most recent account of the progress of seien ce in Italy, 
namely M. Libri's, contains nothing on the subject. 
M. Libri remarks, that it is difficult to enumerate 
Porta's speculations, and still more so to ascertain 
how much of them he is entitled to claim as his own. 
In the present case however he is, I think, entitled to 
at least the credit due to an ingenious mistake. 

Porta's method, like that of Archimedes, requires us 
to have a mass of pure gold equal in weight to the 
crown or other portion of alloyed metal which is to be 
examined. Ghetaldus's, on the contrary, is free from 
this condition, which would in many cases make the 
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otlier methods wliolly useless. But Bacon's, so für 
from being an improveoieiit on niiy of thost« whicli liad 
[Jiw-eiletl it, is tlie moat unmanageable of all. His ex- 
periiiK^nts must have been carefully made in order to 
giv« liiiu tlie clegree of accuracy which he bas in most 
ca»es aliaiiied ; for notliiug can bo more inartSficial 
tlian the process employed. He formed a bollow prisni, 
of vrlitch the heiglit is a little greator tlian Üw side ül' 
tbe base — tlit* base being a squait), and just equal ta a 
lüde of a cubc of gold weighing one onnco. Any sub- 
Btauco to be compared with gold is to be fomied into a 
cube of dimenaions equal to the onnce cubc uf gold, 
wliidi is axcertaiued by its Just fitting into the prism : 
the weigbt of the prism being knuwn botli when it is 
empty, and wlicn it carries a cubu of tbe given sul>- 
stance, tliat of tbe latter is also known, and its gravity 
compared to tliat nf gold is thence dL'termined. Con- 
sei^uently tliis inethod reqiiires it lo be possible to give 
ik cubical form tu the siibstance to be oxamini.'d ; a con- 
ilition in inany cases wholly iinpracticable, and wbioh 
in all cases will give rise to many sources of error. In 
the original problem of Hiero's crown, for instaiice, 
Bacoti Cüuld nut have been permitted to cut a piece 
out in Order to raould it into a cube. His metliod uiust 
liave been clianged, and he couM only have advised the 
king to have another crown tnade on the sume pattern, 
and wf gold knovm to be unalloycd, and then to see 
wlietbt-r ihe two crowns were of equal weight. It is 
tolerably certain that hc had fonned no distinct notiun 
problem proposed to Archimedes, — namely, to 
e the specific weigbts of bodies of given fbrins ; 
; aftpr remarking that a table of specific gravitie» 
' nst-fiilly employi^d in determining the coinpOM- 
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tion of allojs, he goes on to say, " Arbitror hoc esse 
€Vf}rjKa illud Archimedis ; sed utcunque ita res est." As 
in tlie Si/lva Sylvarum he has copied largely from the 
Xatural Magic^ and even from the neighbourhood of 
the passago of which I have been speaking, it may ap- 
pear odd tliat he had not learnt from Porta what was 
the real difficulty which Archimedes had to overcome. 
The most obvious explanation is, that the HUtoria 
Densi et liari was written before he had become ac- 
quainted with Porta's work.^ 

The iise of making the height of the prism greater 
than the side of the base was this : when fluids were 
examined, the prism was fillcd up to a mark placed in- 
side, at the height of the top of the cube, and the depth 
of the prism being somewhat greater than this height 
prevented the fluid from overflowing. In a small prism 
the surfiice of tlie fluid will be porceptibly convex ; but 
this source of error was disregarded, or not observed, 
But, probably, the most remarkable error which Bacon 
has committed is chiefly owing to this circumstance. 
Both in tlie Pluenometm Utiiversi and the JBistaria 
Dens! et Bari^ the weight of the cube of mercury is 
stated at nineteen pennyweights and nine grains, that 
of tho cube of gold being, as we know, one ounce. 
Tho specific gravity of gold is thcrefore to that of mei^ 
run* as twentv to nineteen and three ei«jhths ; whereas 
tho real ratio is less than twenty to fourteen and a half. 
Of this large error, a considerable part is accounted for 
Vy the convexity of the surface of the mercury. In 
Ae other specific gravities of fluids, which admit of an 

^ Htt anention mchw to htrebeen drawn to the point in question after- 
^isrAik. Sc« **Ccit*mExperimeotii roade by Uie Lord Bacon about Weight 
m Air uiA Natter;' FiitUI.of this edition ncar the ond, and Mr. Ellis^s 
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accurate comparison with modern results, there will be 
fotind an error in the same direction, though, as we 
should expect, of a much smaller amonnt. 

Beside solids and fluids, Bacon also made experi- 
ments on substances reduced to powder ; not however 
distinguishing between merely niechanical pulveriza- 
tion, and tbat which is the result of some chemical 
process. Thus he compares lead " in corpore " and 
in cemss, mercuiy and corrosive Sublimate, &e. It 
was not however to be expected that he should make 
this distinetion. 

With respect to the philosophical inferences which 
he proposes to deduce from the quantitative theory of 
Density and Rarity, he seems, as usual, to bear some- 
what too hardly on Aristotle. It was a received opin- 
ion among the disciples of Aristotle that one measure 
of earth is transmutable into ten of water, and one of 
water into ten of air. This opinion was no doubt 
founded on a passage in which Aristotle arguing 
against the doctrine of Empedocles, who recognising 
four elements did not admit that they could be trans- 
muted into one another, remarks that if this be denied, 
we cannot compare them Kara voaov jj irixrov, according 
to quantity as such. If we say that one measure of 
water becomes ten of air, then we may also assert that 
one measure of water is in point of quantity equal to 
ten of air ; and conversely, in order that the latter 
Statement may have a definite meaning, we niust ad- 
mit that water may be changed into air, or vice versd, 
Therefore, Aristotle says, we may well be surprised 
that any of those who compare the elements according 
to quantity deny their mutual transmutability. In this 
argumentum per incommodum there are two points woi^ 

VOL. IV. ^ 
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thy of notice : in the first place, the complete absence 
of any notion that the quantity of matter was to be 
measured by the weight ; and in the second, the recog- 
nition of the possibility of definite quantitative compar- 
isons among the elements. So clearly is this fixed in 
Aristotle's mind, that he uses it to show that the ele- 
ments must be transmutable. There is however no 
foundation for Bacon's censure,^ that under the sanc- 
tion of the doctrine that matter is wholly indiflFerent to 
differences of form, the schoolmen in effect maintained 
that any given portion of water might possibly become 
any quantity of air. He remarks, that if any one as- 
serts that one measure of water can be transmuted into 
an equal measure of air, he in reality asserts that some- 
thing which previously existed can be absolutely anni- 
hilated ; since, taking for argument's sake the common 
opinion as to the relation between water and air, the 
Single measure of water might have been made into ten 
of air ; so that in order to arrive at the single measure 
of air nine must have been annihilated. No one, he 
says, can be so bewildered with abstract subtleties as to 
believe that there is as much matter in one measure of 
air as in ten. Certainly not ; and the foUower of Aris- 
totle would simply remark, that the phrase " as much 
matter " is, in his sense of the word matter, a phrase 
without meaning. For to him matter apart from form 
has no actual existence ; it is not en9 actu^ and there- 
fore does not admit of any determination either in the 
category of quantity or any other. Whatever may be 
thought of the value of the Aristotelian antithesis of 
form and matter, we arc not at Hberty to charge it with 

i This censure is implied throughout the Adittu. I have expressed his 
argument rather more fullv than he has done himself. 
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lilfficulties which only arise wlien we forget that, in tliia 

anlithesis, matter does not mcan any actualiy esisting 

ibinf!. We must not repkce the merely negative no- 

tiini wf tlie Aristotclian vXrj by t!ie ]>ositive idea of sub- 

ssinc«, and theo inter|)ret tlie dictum tliat matter ia 

fijrently sasceptible of all forms, so aa to make it 

Mn that t\ie quantity of a given portioii «f substance 

i bc conceived to vai-j, That tbia traitaitiiin front 

toter to substance bas been ofteii made, may readüy 

^admittcd ; it is oiily one inalance of tli«« tciideiicy nf 

i mind tu repiace Jiiglily abatract notiuns hy uthers 

ich are Icss so, — a tendency which, in the history 

f philodophy. is as tbe ö&>« th ri kütu of Heraclitus. 

Iln commcnding those who deny that primitive mat- 

" quanto plane apohata, licet ad alias formaa lequa," 

1 refers to tbe Averrwiata. who aecribed to matter, 

uidered apart from auy form, extensiim in tlirue 

nensions — intemiinate extension, as it was iisually 

Ipnssed. Any atteinpt to give metea and bounds to 

"ä interminate extanaion would liave bet-n in the opin- 

n o( Averroes. aa well as in that of the other foUow- 

I of Aristotle, to introduce an <TS s or form. This 

rine was however regarded by tbe orthodox achool- 

feen as little less uf a lieresy than tbat which Averroes 

lud promalgated touching the aoiil of man. Another 

and a somewhat earller ductrine ascribed to all matter 

ftibna of corporeity, prior to the introductiun of any 

dal or parlic-ular form. Both Ibose doctrines are of 

fttb oripn, tbe laat-mentioned boing that of Avicenna: 

1 to spring from the same character of mind. 

mgh Avicenna's opinion is atrongly condemned by 

It doea not seeni to have ever been recdved 

mach asseiit, though the plirase " form of cor- 
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poreity " became long afterwards famoos, when Dnns 
Scotus introduced it into his psychological theory. 

Bacon is scarcely justiiied in asserting that Aristotle 
reduced the whole question of density and rarity to 
" the frigid distinction of act and power." He said, on 
the contrary, that density and rarity, instead of being, 
as at first they seem to be, purely qualitative coneep- 
tions, pass into another category than that of quality, 
when they are more narrowly examined. His expres- 
sions are sufficiently remarkable to be qnoted : — loace . . 
oXAorpia ra rocavra (namely the rare and the dense, the 
smooth and the rough) €lyaL t^ ircpl to iroiov Sioip^ccos • 

Oiatv yap fjLoXXov riva ^otvcrot iw fwpuay iKorepov ^Kow* 
irvKvov fjL€v yap rta ra fjuipia <rwcyyv9 €lv(u dAXi/Xots, pjayov 
8^ Tto Si€(rravcu oltt dAAi/Xcov, koI k€iov phf r^ hr cv^ctof inK 
TO. pjopuL KetarScu, Tpa)(y 8^ t^ to ftcv V7r€p€)(€iv to §€ AActirciv. 

" The dense and the rare, the smooth and the rough, 
seem to be foreign from the Classification of qualities. 
For each of them seems rather to denote a mode of dis- 
position of the particles : the dense consists in their 
being near one another, and the rare in their standing 
apart ; the smooth in their lying somehow in a straight 
line, and the rough in this — that one particle projects 
and another comes short." 

This explanation is precisely the same as Bacon's ; 
and on the other band Aristotle would have adopted 
Bacon's caveat " Neque propterea res deducitur ad 
atomum, qui prapsupponit vacuum et materiam non 
fluxam (quorum utrunque falsum est), sed ad partic- 
ulas Veras quales inveniuntur." ^ 

In this as in some other instances, Bacon speaks 
of Aristotle with needless disrespect. Yet even now 

1 Nov. Org. ii. 8. 
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ArisU(t]e hos not lost liis claim to be accounted " il 
maeatro di coloro che Banoo." 

One of ibe applicalions which Bacou inakes of his 
table of specific gravitJes is lo tho common doctrine of 
tiic cleinentä, lo wliicli he esteems it a futaJ objection, 
tiiat nianj bodies, as gold for instanco, are much heav- 
icr than tlie deoacBt of the Clements. Tlie objection 
wuald be conclusivc if it wer« more tlifficult to believe 
ihat anj mtxture of the elements could by condensation 
become of the same specific gravity as gold. than to 
bi'licve that it conld poasesa the ([ualities by which gold 

I distiuguished from other Bubstances. 
Froni coinparing the densitlt^s of taogible bodies 

^ax pondere dotantur," Bacon proceeds to spcak of 
laeriform or pneumatical bodies, whose density caunot 
I» judged of by their weight. In classifying aeriform 
bodies, he distinguishes, as in the Hhtoria Vilce et Mor- 
ia, belween the crade spirits whicli are present in every 
lu^blo substance, and the animal apii'its which ore 
ipeculiar to living creaturea. The latter are mnch the 
iarer< and possess positive levity ; which appears in the 
ilifl'ereuce of weight of tho samo animal hofore and 
»fter dcath. Between these two kinds of apirits Stands, 
In the Scale of rarity, the ambient air, which is devoid 
of levity ; a bladder filled witli air not bcing lightcr 
than when empty. It is scarcely necessary to rtmark 
that tliis Observation proves nothing. Whether the air 
was in its own natnre light or heavy, a portion of it 
separated from the rest by being enclosed either in a 
bladder or in any other envelope would clearly not 
Ceod either upwards or downwaidä. The priiiciple of 
Icient reason §eems enough to show that any given 
f air must, in relation to the goneral n 
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main at rest. It is on this account that [J. B. Bene- 
detti], o( whom M. Libri gives an account, gready 
condemns Aristode for not having perceived that in 
its own place air has no weight.^ 

In Order to connect the density of tangible bodies 
with that of air, Bacon tried to ascertain what quandty 
of spirits of wine would, when converted into vapour, 
completely fiU a bladder of a known size. His result 
is, that the vapour occupied more than three hundred 
and twenty times as much space as the spirits them- 
selves. 

The remainder of the HUtoria Denn et Hart consists 
of a miscellaneous collection of »remarks on diktations 
and condonsations, and on the different causes by which 
these changes are brought about. There is not much 
of interest in this part of the treatise. The whole con- 
cludes, like the Historia VitcB et Mortis and the JSistoria 
VerUorum^ with a number of Canones Mobiles, followed, 
as in the Htstoria Veniarum^ by a hst of things yet to 
be accomplished. The most remarkable circumstance 
connected with the Canones is the emphatic rejection 
of the doctrine of a vacuum. In this respect the His- 
toria Denn et Rari is completely in accordance with 
the Novum Organum^ and both show that Bacon's 
opinions must have undergone a decided change after 
the timc of his writing the Cogitationes de Rerum 
Natura^ or the essay on the fable of Cupid. 

1 Libri, Histoire des Sciences Math^m. liv. ii. p. 125. 
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Dl Rawusv, wiese eopj of thie trealiac, ae priated in the 

OptiMtrtila, ii our anly authority for the U:xt, iloos not lell us tu 

«hol nate he found the maouscripL I appreben'l however [hat it 

^_ «une into bis hacds i^ither unSiiühed or mutilated. 

^^L It WBB OTideutJy meant U> correipoDd in form wlth thu two pra- 

^^B 4Mliiig t'lvli, namelj' tho Hialona VenCoram sod the Hiatoria ViUt 

^^K tt Moria, and lo bc set forth accanÜDg to the plan deacribed iu 

^^^^fce Nonaa kisloria prmientit, vol. iii. p. 21 1. ; and bad BacoD pre- 

^^^fcncd i( for the press bimself, he nould ceniüiily mit buvu omitted 

^^HÄe Tojnea Parlkularia livt arlieuli inqui^iioni». This, boiug a 

^^H'^micalar dcMriptian of the order d' iiiquiry, vuukl hiivo fullowed 

I Ihe aäitu*. Each section of tbe hitUtriu would bave bueu anrigoed 

bf a mar^nal reference to ita proper articte, would have been lu- 

Irodiu'cd by a connexio, and foUowed by ofuerealiontH majore» at 

Iammentaliona : tbe monila and mandala being inserted in tbeir 
flaces immediately aller the paragraphs to whiL-b tbcy bad refeo- 
ttCB, and dütinguubed fram the hittoria by ilaUcs or some other 
QipOgnphJcal difierence. 
Now in Dr. Rawley'B ediüon ve find no Tojiica Parlicularia; 
WUMquvntly HO retbrencea t« the several articuli inguUüioni» to 
■luoh tbe NEiceeBive portioiu of the hi»u>ria relatc. In tbe earlier 
part of the inf]türy. whjch treat» dt exporrevlion« maler'uB in car- 
paränu, wruni'unl comiJitmlina auax liiDenaa, dvm qfiieactml, -nn 
find no connexionti, nor anythiog to indicate the particular rela- 
liuii whiub the Mvcral Uibuta, titottila, mandata, ohfervaiioaen, com- 
tneniaiionti, &c., bear to each otlier, or to tbe «ubjei^t uf intjuiry. 
ThMV are aU prinlivl in w[iarate gmups ; caeh group baving ile 
■rjianUo heading (monffa, mandala, fite., aa tbe casc may bc) ; 
■od Uie para^Taphs toio nhich ibsy are dividcd oru scparately 
xi^L'pt towardg the end. where ih« number« are omit- 
[ led. Thus the various maoiSa wbicb are disper^ed through thia 
t of tW «turk are nnniburod Iroiu 1 (o 6, after whicb Dccor 
irgle ones witbout any immbcrfl; the variou» obsvrvationei 
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from 1 to 9, and aflerwards one without any number; the mandata 
from 1 to 4 ; and so on. The paragraphs however to which the 
several series of numbers apply are not kept together, but inter- 
mingled. Afler the first tabida, for instance, we have manita 1, 2, 
3, 4; then observationes 1, 2, 3; then mandata li 2; then obser- 
vationes 4, 5, 6 ; then mandatum 3 ; then vellicationes de practica, 
1, 2, 3, 4 ; then observatio 7; then historia 1 ; and so on. From 
all which I am inclined to suspect that the arrangement of this 
part had not been completed by Bacon ; that Bawley found the 
monita, mandata^ &c., set down in numbered paragraphs on sepa- 
rate sheets, and that the distribution of thcm into their places in 
the Order of inquiry was his own work ; a work which, without the 
help of the articuli inquisitionisj which should have given the di- 
rections, it would not have been easy to accomplish successfully, 
even if the materials had been themselves complete, which I can 
hardly think they were. 

However that may be, the result is certainly not satisfactory. 
As the tcxt Stands, the rclation which the scveral paragraphs bear 
to each othcr is far from clear, and the typographical aiTangement 
(which differs matcrially from that adopted by Bacon in the two 
histories edited by bimself ) is pcrplexing from the abscnce of all 
distinction betweeu the major and minor divisions; not always 
consisteut with itself ; and in some places positively incorrect 
That it has not been reproduced in its original form by any subse- 
quent editor, is not thercforo a matter of ix^grct ; but the changes 
which have been introduced by modern cditors (foUowing, with 
some variations, the example of Blacklx>urno) do not appear to 
me to be exactly of the right kind ; the objcct which they had in 
view being apparently to make the printed page neater and more 
compact, rathcr than to cxhibit more clearly the order of inquiry 
and the divisions of subject 

My own object in arranging the text of tbis third titulus, has 
Ixjcn to bring the typographical form more into s^mmetry with 
that of the two others. In thcm, it will be observed, the whole 
inquiry is distributed into several articuli ; each article having it8 
separate connexio^ which marks and explains the transition from 
the article preceding ; its separate historia, with monita, mandata, 
&c., interspersed ; and its separate observationes or commentntiones 
(as the case may be), generally Coming in at the end, and always 
distinguished (as stepping beyond the region of pure history into 
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ÜaX of Interpretation) hy being printed in a larger type. That a 
similar logical arrangement was meant to be followed in thc pres- 
ent history is evident enough even from the text as edited by 
Kawley. But in order to make this arrangement apparent to the 
eye, so far as that could be attempted without altering the words 
or the Order of paragraphs, I have found it necessary to introduce 
some headings which are not in the original, and to alter the places 
of others. I have not however added anything except within 
brackets, nor altered or omitted anything without mentioning it in 
the notes. — J. S. 



HISTORIA DENSI ET RARI, 



[SIVE 



TITULUS TERTIUS 



IN HISTOßU NATüßALI ET EXPERIMENTALI 



AD CONDENDAM PHILOSOPHIAM: 



QUA B8T IN8TAÜRATI0NIS MAGNA PARS TERTIA.] > 



A The words within birackets are not in the title as printed by Rawley. 
But had Bacon himself brought out the work in the same tonn with the 
Bistoria Vita ei Mord$^ they would no doubt have been added. — J. S. 
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NECNON 



COraONIS ET EXPANSI0NI8 MATERIiE PER SPATIA. 



ADITÜ8. 



Nil mirum, si natura philosophiae et scientiis debitrix 
Sit, cum ad reddendas rationes nunquam adhuc sit in- 
terpellata. Neque enim de quanto materice^ et qiwrtiodo 
illud per corpora sit distributum (in alüs copiose, in 
aliis parce}, instituta est inquisitio diligens et dispensa- 
toria, secundura veros aut proximos veris calculos. Il- 
lud recte receptum est, Nil deperdi aut addi summa^ 
universal! : etiam tractatus est a nonnullis ille locus, 
Quomodo corpora laxari possint et contrahi, absque 
.vacuo intermisto, secundum plus et minus. Densi 
autem et Rari natiu*as alius ad copiam et paucitatem 
materiaB retulit ; alius hoc ipsum elusit ; plerique, au- 
thorem suum secuti, rem totam per frigidam illam dis- 
tinctionem actus et potentiae discutiunt et componunt. 
Etiam qui illa materise rationibus attribuunt (quae vera 
est sententia), neque materiam primam Quanto plane 
spoliatam, licet ad alias formas aequam, volunt, tarnen 
in hoc ipso inquisitionem terminant, ulterius nihil quaä- 
runt, neque quid inde sequatur perspiciunt; remque, 
qu« ad infinita spectat, et naturalis philosophiae veluti 
basis est, aut non attingunt, aut non urgent. 
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Primo igitur, quod bene positum est, non moven- 
dum: Non scilicet fieri in aliqua transmutatione cor- 
porum transactionem aut a niliilo, aut ad nihilom ; sed 
opera esse ejusdem omnipotentiaB, creare ex nihilo, et 
redigere in nihilum; ex cursu naturae vero hoc nun- 
quam iieri. Itaque summa materiaß totalis semper con- 
stat; nil additur, nil minuitur. At istam summam 
inter corpora per portiones dividi, nemini dubium esse 
possit. Neque enim quisquam subtilitatibus abstractis 
tam dementatus esse queat, ut existimet tantum ma- 
teriaß inesse dolio aquae, quantum decem dolus aquae ; 
neque similiter dolio aeris, quantum decem doliis aeris. 
At in corpore eodem non dubitatur quin copia materias 
multiplicetur pro mensura corporis: in corporibus di- 
versis ambigitur. Quod si demonstretur, unum dolium 
aqua3 in aerem versum, decem dare dolia aeris (istam 
enim computationem propter opinionem receptam sumi- 
mus, licet centupla verior sit), bene habet : etenim jam 
non amplius sunt diversa corpora, aqua et aer, sed idem 
corpus aeris in decem doliis. At unum dolium aeris 
(ut modo concessum est) decima tantum pars est decem 
doliorum. Itaque resisti jam non potest, quin in uno 
dolio aquae decuplo plus sit materiae, quam in uno dolio 
aeris. Itaque, si quis asserat dolium aqua) totum in 
dolium aeris unicum verti posse, idem prorsus est ac si 
asserat aliquid posse redigi ad nihilum. Etenim una 
decima aqua) ad hoc suflSciet, reliquaj novem partes 
nocesse est ut annihilentur. Contra, si quis asserat 
dolium aeris in dolium aquaa verti posse, idem est ac 
si asserat aliquid posse creari ex nihilo. Etenim dolium 
aeris, nisi^ ad decimam partem dolii aqua? attinget, reli- 
quae novem partes necesse est ut fiant ex nihilo. lUud 

1 So in the original. Qu. non nisi ; and omit the comma ? — J. S. 
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interim plane confitemur, de rationibus et calculis et 
quüta parte quanti materise quaß diversis corporibus 
subest, et qua industria et sagacitate de illis informatio 
Vera capi possit, ardoam inquisitionem esse ; quam ta- 
rnen ingens et latissime fusa utilitas compenset. Nam 
et denatates et raritates corporum nosse, et multo magis 
condensationes et rarefactioues procurare et efficere, 
maxime interest et contemplativaj et practica?. Cum 
igitur Sit res (si qua alia) plane fundamentalis et ca- 
tholica, accincti debemus ad eam accedere ; quan- 
doquidem onmis philosophia absque ea penitus dis- 
cineta et dissoluta sit.^ 



^ Here, if the work had been completed, would no doubt have followed 
the Dopica ParHeularia, sive Articidi InquisUioni» de Denso et Raro^ and the 
Order of the subeequent inquiry would have been particularly explained. 
The TiA^ which follows is the coramencement of the Historia, — J. S. 
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[^Bisioricu] 
Tabula Comoxis et Expansioxis Materle per Spatia 

DC TaXÖIIIILIBUS (QUiE 8CILICET DOTANTUR POKDERE) ^ 
cm SriTTTATIONE RaTIOXÜM in CORPORIBÜS DIVER9I8. 



Idoon spAtium occupant, sive aeque exporriguntur, 







Den. Gr. 


Den. Or. 


Xm pan nncia una, 

• 


l 20 


Teme com- ") 
munifl ) 


2 IJ 


Ai|*M»i3 viri 


. 19 9 


Vitrioli albi 


1 22 


V\ntnH . 


. 12 1^ 


Eboris 


1 21^ 


\TipMrti p«n 


. 10 21 


Aluminis . 


1 21 


T*lHiD)i »•tnoHivi ; an- 


t 10 12 


Olei vitrioli 


1 21 


^Kv rViiglas 


ArcnsB albae 


1 20 


1 


. 9 8 


Cretie 


1 18} 


\»ir%-K»X'i. 


» 


9 5 


Olei sulphuris 


1 18 


0>*SH* , 


• 


. 8 10 


Pulveris sa-) 




Wn* W^KUttun» 


k 


8 9 


lis com- > 


1 10 


V***r» 


• 


8 6 


munis ) 




^^»*J*t 


i 


7 22 


Ligni vitffi . 


1 10 


Vi^^KH» » 


1 


. T) 12 


Camis ovillsB 


1 10 


".j^.««^» l.x\Ui 


1 


S 1 


Aquse fortis 


1 7 


V;c «Ok.'Tt::» . 


• 


2 22| 


Cornu bovis 


1 6 


S4;>xi^ 


% 


2 22^ 


Baisami Indi 


1 6 


\'iM 


1 


2 20^ 


Cerebri vit- ") 
ulinicrudi ) 


1 5 


v,^.*>u»:jii 


f 


2 18 


V ;w\to4i^ . 


% 


2 12 


Sanguinis > 


1 5 


XuN j^ViUt«U# 


f 


2 10 


ovilli \ 


- ».I . \'\lliUU(K.'« . 


« 


2 8i 


Jj\frn\ Santa- 1 
li rubei ) 


1 5 


' . t>l i.l\ 


2 öj 


V:.. 


2 5 


Gagatis 


1 5 


'.S«^.X X»*»flk 


2 5 


Cep8B recentis 


1 5 


'.■^.Xv *v.v '.Ufcii^^w'tlAruu 


A 2 2 


Lactis vaccini 


1 4} 


Vh*.|<«l%.: t» 


• 


2 2 


Caphur» . 


1 4 



paul. min. 



*< K^iu^ ,q tlKy vvrv«>|H»ikaiiig title in the Phamomena Univtrm, 
■ •^»A ^^tUwi ivuutor pondere " does not occur. 
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:^l 



Den. Or. 



Socci men- 
tbse ex- 
pntssi 

Sueci boragi- > 
nisexpressi i 

Cervisiae lu- ") 
pulatae for- > 
tis ) 

Li<mi ebeni . 

I'ulveris sem- ) 
inis fsenic- > 
uli (lulcis ) 

Aceti 

Agn^stfiB, ex 
poniis 
bis 

Suceini lucicli 

ürinae , 

Aquse com- 
munis 

Olci 

Ph 
ch 

Vini clareti . 

Pulvcris sac-'j 

chari albi ) 



Ti^stfiB, ex) 
K)niisacer-> 
m ) 

\ 

caryo- ) 
lyllorum >• 
ivmici } 






3 
3 

3 paul. min. 

3 paul. min. 

21 
2i 



5 
} 



Cerae flavae 
Kadicis Chinae . 
Carnis pyri hruma- 

lis crudi 
Aceti distlllati . 
Aquae rosaceas dis- 

tillatas 
Cineris communis 
MvrrhaB 
ßtjnjovin 
Butyri 
Adipis 
Olei amygdalini dul- 

cis 
Olei maceris viridis ) 

exprcssi ) 

Pulveris herbae samp- 

suci 
Petrolei 

Pulveris florum rosae 
Spiritus vini 
Ligni quercus 
Pulveris fuliginis 

communis e Cami- 
no 
Ligni abietis 



f 



} 



Den. Gr. 
1 2 
1 2 

1 2 

1 1 
1 1 



1 
1 
1 








1 
1 

23^ 
23^ 

23 

23 
22 
22 
19J 

17 

151 



Modus experi- IntelligantuF poTidera, qiiibus usi sumus, 
Sbuum^pm- ^J^^ generis et computationis qiiibus aurifa- 
■enpum. ^^ utuntuF ; ut libra capiat uncias 12, un- 

cia 20 denarios, denarius grana 24. Delegimus aiitem 
corpus auri puri, ad cujus exporrt^ctionis mensuram rel- 
iquoruin corporum rationes applicaremus, iion tantum 

1 Seventy-eight substances are mentioned in thi.s table, and only sevcnty- 
three in that in the Pfuemnnenn, which contains only one not oontained 
here, namely, **radix caricar recens." The six whidi it omits am cerebrum 
vitulinum cruduin, sanguis ovilis, lac vaccinum, mik-cus inenthic exprcssus, 
Bvccns boraginis expresstus, and cervisia lupulata fortis. 

VOL. IV. 3 
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quia gra\iss]mum, sed quia maxime unum et sui simile, 
nihil liabens ex volatili. Experimentum fuit tale : un- 
ciam auri puri in figuram aleae sive cubi efformavimus ; 
dein situlam parvam, quadratam, ex argento paravi- 
mus, qua5 cubum illum auri caperet, atque ei exacte 
conveniret ; nisi quod situla esset nonnihil altior ; ita 
tarnen ut locus intra situlam, quo cubus ille auri ascen- 
derat, linea conspicua signaretur. Id fecimus liquorum 
et pul verum gratia ; ut cum liquor aliquis intra eandem 
situlam immittendus esset, non difflueret, sed paulo in- 
terius se contineret. Simul autem aliam situlam fieri 
fecimus, quae cum altera illa, pondere et contento, pror- 
sus par esset ; ut in pari situla corporis contenti tantum 
ratio appareret. Tum cubos ejusdem magnitudinis sive 
dimensi fieri fecimus, in omnibus materiis in Tabula 
specificatis qua? sectionem pati possent ; liquoribus vero 
ex tempore usi sumus. implendo scilicet situlam, quous- 
que liquor ad locum illum linea signatum ascenderet. 
Pulveribus eodem modo. Sed intelligantur pulveres 
maxime et fortiter compressi. Hoc enim potissimum ad 
sequationem pertinet, nee casum recipit. Itaque non 
alia fuit probatio, quam ut una ex situlis vacua in una 
lance, altera cum corpore in altera lance poneretur ; 
et ratio ponderis corporis contenti per se exciperetur. 
Quanto vero pondus corporis pondere auri est minus, 
tanto exporrectio corporis est exporrectione auri ma- 
jor. Exempli gratia, cum auri ille cubus det unciam 
unam, myrrha; vero denarium unum; liquet, exporrec- 
tionem myrrhie ad exporrectionem auri habere ratio- 
nem vicecuplam : ut vicies plus materia) sit in auro 
quam in myrrha, in simili spatio ; rursus, vicies plus 
exporrectiouis sit in myrrha quam in auro, in simili 
pondere. 
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Monita. 1. Parvitos vasis quo usi sumus et forma 
etiam (licet ad cubos illos recipiendos habilis et ap- 
ta), ad rationes exqiiisitas verificandas minus propria 
ftiit. Nam nee minutias infra grani quadrantem fac- 
ile excipere licebat ; nee quadrata illa superficies, in 
parvo nee sensibili ascensu sive altitudine, notabilem 
ponderis difierentiam trahere potuit : contra quam fit 
in vasis in acutum sur<jentibus. 

2. Minime dubiura est, etiam complura corpora,* 
quae in Tabula ponuntur, intra suam speciem magis 
et minus recipere, quoad pondera et spatia ; nam et 
vina, et ligna ejusdem speciei, et nonnulla e reliquis, 
sunt certe alia aliis graviora. Itaque quoad calcula- 
tionem exquisitam, casum quendam ista res recii)it ; 
neque ea individua in qu» experimentum nostrum 
incidit, naturam speciei exacte referre, neque cum 
aliorum experimentis fortasse omnino in minimis 
consentire possunt. 

3. In Tabulam superiorem conjecimus ea corpora, 
quae spatium sive mensuram commode implere, cor- 
pore integro et tanquam similari, possent ; quieque 
etiam pondus habeant ; ex cujus rationibus de ma- 
teriae coacervatione Judicium fecimus. Itaque tria 
genera corporum huc retrahi noii poterant : primo, 
ea quae dimensioni cubica3 satisfacere non poterant ; 
ut folia, flores, pellicula^ membranae ; secundo, cor- 
pora ina^qualiter cava et porosa, ut spongia, suber, 
vellera : tertio, pneumatica, quia pondere non dotan- 
tur ; ut aer, flamma. 

4. Videndum, num forte contractio corporis arc- 
tior ex vi unita nanciscatur majorem rationem pon- 
deris, quam pro quantitate materiap. Id, utrum 
fiat necne, ex Historia propria Ponderis inquiratur. 
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Quod si fiat, fallit certe supputatio : et qlio corpora 
sunt tenuiora, eo paulo plus habent materiae in simili 
exporrectione, quam pro calculo ponderis et mensurae 
quie ex eo pendet. 

Hanc Tabulam multis abliinc annis confeci, atque 
(ut memini) bona usus diligentia.^ Verum possit pro- 
culdubio Tabula multo exactior componi ; videlicet, 
tum ex pluribus, tum ampliore quapiam mensura ; id 
quod ad cxactas rationes plurimum facit; et omnino 
paranda est, cum res sit ex fundamentalibus. 

Observationes, 

1. Licet, atque adeo juvat, aniino prospicere, quam 
finita et comprehensibilis sit natura rerum in tangi- 
bilibus. Tabula enim naturam claudit tanquam in 
pugno. Nemo itaque expatietur, nemo fiugat aut 
somniet. Non invenitur in Tabula ens, quod aliud 
ens in copia materi« superet, ultra proportionem tri- 
cesimam duplam : tanto enim superat aurum lignum 
abietis. De interioribus auteni terrae nihil decerni- 
nius ; cum nee sensui nee experimento subjiciantur. 
lila, cum a calore coelestium primo longius, deinde 
{HMiitus« »cmota sint, possint esse corporibus nobis 
notis dtMisiora. 

^. i^pinio de compositione sublunarium ex quat- 
u^MT clomontis non bene cedit. Aurum enim in 
^tttU ill;i labulari est ponderis Den. 20 ; terra com» 
muuW IVu* 'i?. jwulo plus ; aqua Den. 1. Gran. 8 ; ^ 

- l>v\»N\ jk! ihs' tnM<» xrhon he wrotc the Phanomtnn Universi. If bo. 
fK ■•*v^iii .^Nt.'\ v»ith tho Mirm/ufti bclunging to it, must bc presuined to 
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aer, igiies, loiige lenuiora et minus materiata ; pon- 
deris vero nullius. At forma materlam noii äuget. 
Vidriidum igitur, quoniotlo ex corpore 2 Den. et 
corprirititts longe tenuioribus, educatur per fonnam, 
in pari Jimcuso, corpus SO Den. Duo sunt eff'ugia: 
utium, quod flemenla tenuiora notnpingant densiorem 
in majorem deusitatem quam simplicis elementi ; al- 
quod noii intelligaiit Feripateticl hoc de terra 
I, sed de terra eleinentari, omni ente com- 
ito graviore. At ignia et aer non condeiisant. 
lisi per accldens, ut suo loco dicetur. Terra autem 
la, quas foret auro et omnlbus gravior, ita sita est, 
vix adsit ad mistionem. Melius igitur foret, ut 
plane uugari desinant, et cesset dictatura. 

3. Diligenter notaiida est series sive scala coacer- 

■Taüonix materitp ; et quomodo asceudat a coacer- 

.tione majore ad minorem : idque interdiim per 

,dus, iulerdum per saltum. Siquidem utilis est 

contemplatio, et ad judii;ium et ad ]iracticam. 

Coagmenlatio meiallicn et subterranea maxima est ; 

ita ut ex SQ illis partJbus occnpet IQ : taiitum enim 

istat Aurom a stamio. In illo desceusu ab auro et 

■gento vivo magnus »allus ad plumbum. A plumbo 

stannum gradatio. Kursus magnus sultus a me- 

tatlis ad lapidea : nisi quod se interponat magnes, 

qoi tnde cunvincitur esse lapis meiallicus. A lapidi- 

bos vero ad reliqua usque ad ievisbimum, coutiiiui et 

pnsiUt gruduM. 
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profundo terrae, adeo ut versus superficiein ejus Cor- 
pora eximie exteiiucntur ; illud notatu dignum est, 
quod aurum (quod est ex metallis gravissimum) ni- 
hilominus rcperiatur quandoque in arenulis et ramen- 
tis fluviorum ; etiam fere purum. Itaque inquiren- 
dum diligenter de situ ejusmodi locorum : utrum 
non sint ad pedes montium, quorum fundi et radices 
a^quiparari possint mineris profundissimis, et aurum 
inde eluatur ; aut quid tandem sit, quod pariat tan- 
tam condensationem versus summitates terrae. 

2. De mineris in genere quaerendum, quae ex iis 
soleant esse depressiores, et quae propius ad super- 
ficiem terrae ; et in quali situ regionum, et in qua 
gleba nascantur ; et quomodo se habeant ad aquas ; 
et maxime, in quibus cubilibus decumbant et jace- 
ant ; et quomodo circundentur aut misceantur lap- 
ide, aut aliquo alio fossili : denique omnes circum- 
stantiae examinandtx?, ut per istas explorari possit, 
qua ratione succi et Spiritus terrae in condensatio- 
nem istam metallicam (quae reliquas longe superat) 
coeant aut compingantur. 

Observationes. 
4«. Dubium minime est, quin et in vegetabilibus, 
atque etiam in partibus animalium, se ostendant Cor- 
pora complura ligno abietis longe leviora. Nam et 
lanugines nonnullarum plantarum, alee muscarum, 
et spolia serpentum ; atque artificialia quoque diver- 
sa, ut lineus pannus extinctus (quali utimur ad fomi- 
tes flammarum), et folia rosarum quae supersunt a 
distillatione, et hujusmodi, superant levitate (ut pu- 
tamus) ligna levissima. 
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5, Cohibenda et corrigenda est illa cogitatio, in 
quam intellectus humaiius propeiidet, nempe, Dura 
esse maxime Densa. Nam argentum vivum fluit, 
aorum moUe est, et plumbum. Illa vero durissimis 
metallis (ferro et sere) sunt densiora et graviora ; 
lapidibus vero adhuc multo magis. 

6. In Tabula multa cadunt praeter opinionem : 
veluti quod tnetalla lapidibus tanto graviora ; quod 
vitrum (corpus scilicet excoctum) crystallo (corpore 
conglaciato) gravi us ; quod terra communis tarn pa- 
rum ponderosa ; quod olea aqua distilliite vitrioli et 
snlphuris, ad pondus crudorum tarn prope accedant ; 
quod tarn parum intersit inter pondus aquae et vini ; 
quod olea chymica (quse subtiliora videri possint) 
oleis expressis ponderosiora ; quod os sit deute et 
cornu tanto gravius; et alia similiter haud pauca. 

Mandatum. 3. Natura Densi et Rari, licet caeteras 
naturas fere percurrat, neque secundum earum nor- 
mas regatur, videtur solummodo magnum habere 
consensnm cum Gravi et Levi. At suspicamur 
etiam eam posse habere consensum cum tarda et 
celeri exceptione et depositione Calidi et Fricridi. 
Fiat igitur experimentum, si rarius corpus non ad- 
mittat et amittat calorem aut frigus celerius, densius 
vero tardius. Idque probetur in auro, plumbo, lapide, 
ligno, &c. Fiat autem in simili gradu caloris, siniili 
quanto et figura corporis. 

Vellicationes de Practica, 
1. Mistura omnis corporum per Tabulam et Pondera 




■Jl*«. aiküior hoc esse tj^» iU 
■■ ■■<■■(■» ih res ert.^ 
- O.-cftrtiti anri, aut trnnsmutatic 

i.i'- .-.r."::-! pro suspocta I)ab.?iula est 
«fponim ponderostssimum i 
IS aKnd quippfam verlatur in 
e opus est. Condensatio 
-.-.t-us wilde materiatis, quali 
«iii«i in HUperficie terra i 
«■; pli'ncqiie enim ignis dem 
• sunt, si !otDm respjcias (u 
^b); boc «9», Corpora in partibi« 
•■■liBBBÄ, Mum Riinime. 

*" V«»^ «wio argenti vivi aut pli 
m (n«i ■rgratnni ait illis rarius) ht 
iftniäi; cnm tantuin fixationein et al 
■ml, IM« dumtionfin, 

(. Attamrai si nrgantom vivnm, aut 
sJiad meullam, verii posset in aurum 
3 Biiri propriciate», dempto ponder 
^ ficretil mnga qmu sunt fixsL, magis mal 
, ma<p* dimililü, et minus exp 
' ""'i, eliim «■¥■, et hujusmo 
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Observation 

7. Neque auro est ponderosius quicquam ; neque 
ipsuin aurum purum per artem (quatenus adhuc 
innotuit) redditur sese ponderosius.^ 

Plumbum tarnen notatum est et mole et pondere 
augeri ; priiesertim si condatur in cellis subterraneis, 
ubi res situm facile colligunt. Id quod niaxime 
deprehensum est in statuis lapideis, quarum pedes 
plumbeis vinculis erant alligati ; quse vincula in- 
venta sunt intumuisse, ut portiones illorum ex 
lapidibus penderent, quasi Verrucae. Utruni vero 
hoc fuerit auctio plumbi, an pullulatio vitrioli, in- 
quiratur plenius. 

1 In thc original tho observalio ends here, and thc next paragraph h 
printed in a different type, numbered 1. and separated from the rcst by a 
new headingf viz. Historia; as if it were the commcnccnicnt of a new 8ec- 
tion and the introduction to the tabula which follows. It can hardly be 
doabted however that the paragraph beginn ing plumbum tarnen was meant 
to belorig to tlie obtervatw^ and that the Historia is res^uraed witii the tabula. 
The miiitake niay havc arisen in this way: as the MS. originally stood, the 
obsermtio probably ended with/xmc/erosiu«, and with it cnded the discussion 
of the firat article of inquiry, viz. the specific gravity of different bodie»; 
theo foUowcd the second tabula^ which, being the commenccment of the 
history upon thc second article of inquiry, viz. the specific gravity of the 
pime bodies in different conditions, would naturully be headed BU(<yria 1.: 
aflerwards a sentence was added to the cbservatio, but being inscrtcd in the 
margin, looked as if it were meant to follow the new heading, instead of 
preceding it. This, of course, is merely a conjecture, no pari of the original 
MS. having been preserved. But, however the error niay have arisen, it is 
inipo(»ibie to believe that the paragraph in qucstion was meant for an in- 
troduction to the new table, and therefore I have treatcd it as part of the 
preceding obitrratio, and printed it accordingly. — J. S. 
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\^Hi8toria.y 

TxSVLX EXPORRECTIOXIS MATERIiE PER IDEM SPATIUM 
;>XVK DlMENSUM, IN CORPORIBUS II8DEM INTEORI8 ET 
VXKHXINUTII». 

Den. Gr. Den Gr. 

Mcrv'uriuät in corpore,^ sublimatus vcro in pul- 



v{Ujiiiti» inipleat men- \ vere presso 

19 9 



?, 1 sublimatus vcro in pul- ") 

^"ll9 9 vere presso > 

:furaui tubulärem, pon- \ 

rtuuibum in corpore . 12 1^ in cerussa vero in pul 

vere presso 
Chalvbs in corpore . 8 10 in pulvere prseparato-^ 



3 22 



} 



VVk^tallum' in corpore 2 18 

^luUum rubeum in ) 

y 1 5 
vvr|K»ri» ) 

Li^uuiuquoR'Uä in cor-) ^ 

'^ * ^ 19} 



jvr^ 



in cinere . 



4 8} 



((|uali ad medicinas > 2 9 
utuntur) et presso J 
in pulvere presso 8 . 2 20 

in pulvere presso . 



16} 

1 2 



T\HVLA KXIMRRECTIONIS MaTERIvE PER IDEM SPATIüM 
SIVE DlMKXSl'M, IX CORPORIBUS CRUDIS ET DI8TILLATI8. 



Sulphur in iH)rpore 
Vittiv4um in corpore 
Viiimu iu corporv» 
Acviuiu iu cvHipore ^ 



Den. Gr. 

2 2 in oleo chymico 

1 22 in oleo 

1 2} in distillato . 

1 3} in distillato . 



Den. Gr. 
1 18 
1 21 

22 

1 1 



' In th»j trii^iu«iit puMi'^lu'il bv Gruter uiuler the title Phctiiomena Uni- 
'«*M« >«hK-h Hill b«» pnutiHl iu itd place in Purt III. of this cdition, a table 
,H >^KxrJ\' <r«\ili<« ivn\'4HH»mliug with that whieh follows is introdiiced 
^^,,5,. ' '/:*Hnimatio NiMvrM (\>4tioms t1 Kxjmnmtmis MattiHce in Corj>orf 
.«M«. Kmkmm» puh-^ruiu mii^uro cum utilitate inquiri. $i fiat collatio 

^ -y<iiT \\i ü ori|:. — J. Ä 

* .V »A* » liH P%»iwmiM l'niversi givos (/«nar. 1 ffran. 20 as tbe 

^ Wr««*«* — J- 'S. 



> *V »;^ B 'JK> i'^twiwMii Vmvtr$i gives denar. 1. gran. 2 </. as the 
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MonitinnA Modus vcrsioiiis corporis in pulverem ad 
apertionem sive expansionem corporis multum facit. 
Alia enim est ratio pulveris qui fit per simplicem con- 
tusionem, sive limatumm ; alia ejus qui per sublima- 
tionem, ut in mercurio ; alia ejus qui per aquas fortes 
et erosionem (vertendo ea tanquam in rubiginem), 
ut in croco martis, et nonnihil in chalybe prseparato ; 
alia ejus qui per exustionem, ut cinis, calx. Itaque 
ista aK^uiparari nullo modo debent. 

Mandatum. IndigentissimaB sunt illai duai tabula3 pri- 
ores. Ea demum foret tabula exacta corporum cum 
suis aperturis, quae corporum singulorum integrorum 
pondera primo, dein pulverum suorum crudorum, 
dein cinerum, calcium, et rubiginum suarum, dein 
malagmatum suorum, dein vitrificationum suarum 
(in iis qme vitrificantur), dein distillationum suarum 
(subtracto pondere aqua?, in qua dissolvuntur), nee 
non aliarum eorundem coi'porum alterationum, pon- 
dera exhiberet : ut hoc modo de corporum aperturis, 
et aretissimis naturae integralis nexibus, Judicium fieri 
posset. 

«onim cam corporibus ipsoram integris, quam si ponerentur per se et 
simplidter, judicavinius. Hoc enim modo et de corporum diversitate et de 
arctiüsimis illis natura integraliff nexibus et vinculis Judicium fieri et ra- 
tiones iniri poMO animum advertlmus. Intelligimus autem in nitionibus 
pulverum pulveres fortiter et maxime prcKsos. Hoc enim facit ad a>qua- 
tionem nee recipit casum. Mercurius in corpore habet. &c." The tVag- 
ment published by Gruter is fuller in tliis part, and apparently of later 
date See noto p. 50. — J, 8. 

1 This monitum is numbered (6.) in tho original. But if I am right in 
sapposing that we are now dealing with a new articlc of inquiry, thc num- 
bers ought (according to the plan followed by Bacon in the Bistonn Venr 
(orem and tbe Ilisioria Vifce et Mortis) to begin afresh. The »ame rcmark 
applies to the monitum wblch Stands next, and which is numbered (4. ) in 
the original, and to tbe two foliowiug obsei'vationeSf which are marked in 
the original (8.) and {9.),^J. 8, 
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Observatione», 

1. Pulveresnon sunt proprie corporum aperturse, 
quia augmentuni spatii fit nou ex dilatatione corporis, 
sed ex interpositione aeris ; attamen per hoc optime 
capitur sestimatio de corporum unione interiore, aot 
porositate. Nam quo corpora sunt magis unita, eo 
major intercedit differentia inter pulverem suum et 
corpus integrum. Igitur ratio argenti vivi crudi ad 
sublimatum in pulvere est quiutupla, et amplius. Ra- 
tiones chalybis et plumbi non ascendunt ad quadru- 
plam. At in corporibus levioribus et porosis, laxier 
quandoque est positura partium in integris, quam iu 
pulveribus pressis ; ut in ligno quercus, gravior est 
cinis quam corpus ipsum : etiam in pulveribus ipsis, 
quo corpus est gravius, eo pressus pulvis minus 
habet dimensum ad non pressum. Nam in levi- 
oribus, pulverum partes ita se sustentare possunt 
(utpote qui aerem intermistum minus premant et 
secent), ut pulvis non pressus triplicem impleat 
mensuram ad pulverem pressum. 

i2. Distillata plerunque attenuantur, et pondere 

decrescunt; sed hoc facit vinum duplo plus quam 

acetum.^ 

Commentatio, 

1. Atque Tangibilia per familias jam censa sunt, 

1 Here ends the inquiry (as much at Icast as we hjive of it) upon the 
second article, viz. Exporreciio mnterUe in corporibus tnngibilibus üsdem^ 
integHi et comminutis et crudis et distillatis. We now enter upon a third 
article, viz. Jix/nv'rectio materia in corjMribus pnetimaticis. The first para- 
^raph of the füllowinjr Commentatio would probably have been describcdf 
had the work beeu tiuished, as Ad Art 3. Connexio. — J, 8* 
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inqQani Divites et Iiinpea. Reslat altera classis, 
Kfidelicet pDeumaticoruni. £a vero pondere noii 
Eiotitntur, per cujus iucubitum de exporrertiune ma- 

iw in ipsis coutentae Judicium fieri pussit. Opus 
igicur alio quopiam interprete. At priiiium, 

des pneuniaticorum proponendse sunt ; deinde 
»mparatio facienda. 

Quemadmodum in tangibiübiis interiora terra», 
ita in pneumaticis eetherea, ad tempus seponinius. 

Sunt pneuniatica iipud höh triplicia natura^; in- 
ctioata, devincta, pura. Inchoata sunt funii omnig- 
eni, atque ex materiis diversis. Eoruni ordu esse 
pcHisit : primo, volatilium, qu% expirant ex metnlHs 
et ex Donnullis fossiliuin ; quie sunt (prout nomeii 
sigiiiäcTit) potius alata quam pneuntatica ; quin facile 
admoilum coagniantur, vel sublimando, vel cadt-ndo 
aut praripitando. Secundo, viiporum ; qui expirant 
rti a<iua et aqueis, Terlio, futnornni (nomine gen- 
erali retenlo): qui expirant ex corporlbus siccia. 
Quarlo, tmlituum ; qui expirant ex corporibus oleo- 
sis, Quinto, auraruni ; qute expirant ex corporibus 
mole aqueis, spiritu inßammabitibus ; qnalia sunt 
vina. et liquores exaltati, sive potus fortes. 

Est et aliud genus fumornm : illi scilicet in quos 
flaninia desinit. li vero non possunt expirare nisi 
ex inÜaminabilibus, cum flummam subsequantur. 
kHuB posl-fumos, seu fumos secmulos-, nppellamus. 

iqae non possuut esse post-vaporcs, quia aquea 

n iuflammantur ; sed post-fumi (nomine sp 
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jf(»*t'haUhiS. post-aurw; etiam, ut arbitror, post-^ 
nJafilia^ in nonnullis. 

Ar fineamaiica deviiicta ea sunt, quse ipsa solita- 
rih uuT soluta non reperiuntur, sed tantum corporibus 
taiurilnübiis^ iDcIusa; quos spiritus etiani vulgo vo- 
niiit. Partirifiant autem et ex aqueo, et ex oleoso, 
p: c'x iisdf'in nutriuntur ; quse in pneumaticum versa, 
roiotiniiin« ci>rpns veluti ex aere et flamma ; unde 
ut^1l^^llu n^ysceria sunt. Accedunt autem spiritus 
Ht s. UL pueuniatica soluta spectes) proxime ad 
iMtjiTiirT A^mrum, quales ex vino aut sale surgunt 
hriin ^O'cniuum natura duplex ; alia crudorum, alia 
.y \-4iii. Crudi insunt omni tangibili ; vivi ani- 
n..i!^ a«Tn:nu sive vegetabilibus sive sensibilibus. 
-, nTVMjr.»jk:;oa pura duo tantum inveniuntur, aer 
<. r«.iiiit4ft. liiVt illa quoque niagnas diversitates 
H.r.:iiu*4i . rt ^rradus exporrectionis inaequales. 

. N. . . \ vVtvOUrM, 8ECUNnUM COMMENTATIOXEM 8U- 

.X vsorr ORDIXE ascexdl'xt ad Exporkec- 



■C'.\ 



<<<'■' 'UU» 



.1 



et tosäil- Auras. 

Post-aurje. 

S])iritus iTudi dcvincti in tan^n- 

bilibuä. 
Ai.*r. 

Spiritus vivi, sive incensi, de- 
viiK'ti in tangibilibiu. 
j Flaimua. 



i' ':*;:< honiin, tum ad iiivicem tum 
:*: >, 'am vidonduiu Atcjue si natura 
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levis, per ascensum sursam, posset liquiclare ^ raritatem 
corporum, qnemadmodum natara gravis, per descensum 
deorsum, liquidat eonim densitatcm, res bene posset 
succedere. Sed multa obsunt. Primo, quod differen- 
tiae raotuum in iis quae aspectum fiigiunt non percipiaii- 
tur immediate per sensum : deinde, quod non reperiatur 
in aere, et sirailibus, tarn fortis appetitus petendi supe- 
riora, quam putatur: denique, si acr movcretur sursum, 
tamen cum continuetur plerunque cum alio aere, motus 
ille aegre percipi posset. Nam sicut aqua non ponderat 
super aquam ; ita aer non insurgit subter acrcm. Ita- 
que alii modi excogitandi sunt. 

Atque de exporrectione pneumaticorum ad invicem, 
quodque ordo et series raritatis, qualis in Tabula j)oni- 
tur, non leviter fundata sit, offerunt sc quaedam proba- 
tiones non malaB : verum de certis gradibus hiijusinodi 
exporrectionis, et rursus de exporrectione pneumatici 
comparati ad tangibile, difficilior certe est inquisitio. 

Primo igitur fumos omncs, tam secundos quam jiri- 
mos, aeris raritatem non aequare consentaneum est ; 
cum illi conspicui sint, aer minime ; neque ipsi con- 
spicui maneant paulo post, cum sc aeri miscuerint. 

Post-fumos pne-fumis esse tenuiores et rariores, satis 
liquet ; cum sint flamma; (cori)ori3 tam subtilis) ca- 
daveni et solutiones : experimento quoque manifestissi- 
mum est, in noctumis spectaculis, intra coenacula quie 
tot lychnis et facibus collucent, etiam post pluriuin 
horarum moram, sufficere aerem respirationi, licet tot 
post-fumis in cum receptis. Quod si fuissent illi liinii 
pne-fumi (quales sunt ex lychnis et facibus extinctis, 
ahsque flamma) nemo, vel ad longe minorem moram, 
eos sustinere posset. 

1 That isy could make clear. 
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>: :r!:::> »:nii5o5 quoscunque in tangibilibus dcviiictos, 

•?:::.::. .\v7f .it-nsioros judicamus. Etenim sj)iritiis vorre- 

:::'•■ ...", .iV.: animaliiim inortuorum, aut linjiismocli, 

•..-,: . \" .i.iv^rint, manifcsto retinent quicUlam ex crasso, 

^ ■ v.-.j'« -i : wt coriii datiir in odoribiis ; qui cum sint 

-..-: :o:r.v oxountos, nee eonferti, nt in fuinis conspicuis 

• '. . :-.>:i>, tanien si nacti fuerint aliquid tan^ribile, 

■ ~^. :: :v. ox niollioribus, applieant sc ad illud, et plane 

i ,"■■:. Ülr.dqne odore inficiunt ; ut manifestum sit, 

«^ ;.:v. oniss;i natura affinitatem opgre diriniere. 

K - :r!:us vjvos aere ipso aliquanto rariores existi- 

«V ^: :iun quia intlamniantur nonnihil ; tum quia 

■■■ ^ ■• .:t ox{vrti snmus, aerem ad minuendum «lut 

^ . i. • •.::n pondus nihil eonterre. Nam vesiea in- 

•:.. ■. ■.-.". s*>: vaoua et eomj^ivssa levior, cum sit illa 

:i -v.\'M aere; nee similiter sponti;ia aut vellus 

.. ^ . i ^ 'vtv'rtn, illis ipsis vaeuis leviora sunt, aere 

- -^ •. V: eorpns animale vivum et mortuum nrrav- 

:• ■ • A ■\-<y.^ ditVerunt ; lieet band tantum quantum 

.,.:.. v^-.:are vitletnr aer i)()ndus non minuere ; 

^, ■ ;^ I • -.••i \ ivus lioe faeere. Atque cum pondus 

. v. -, X • :.i\vt, etiam levatio ponderis raritates di- 

V • ■• ' .'vi":»e evdloeatur flamma ; tum quia illa 

,. . . , ^ vv e:it >uperii>ra ; tum quia verisiun'le est, 

. . ^ . .;.■ «i'-oxM-uui minime difierre a rationibus 

X., '.:■■; ideoijue, quemadmodum oleum est 

,,.,,, . ., V" ■' :/!• tiannnam rariorem esse aere et 

^ '■ .i • \ .!.:ur tluinina enrjms tenuius et mol- 

. . s •>•«.•■' ^ ^>iuam aer. Nam levissima (pue- 

. .... -»».-M -'ixta ilanunam lyehni, eam reddit 

..' ., . J i-vr -blk'Wi'J thc //»Vu/'/'f, properly so callod {fot 
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Historia, 



1. Quantam vero expansionem asscqiiatur Pneumati- 
cum collatum ad Tangibile, licet sit res ardiia inventu, 
tarnen ciiram de ejus inqnisitione non abjecimus. Cer- 
tissima autcm visa est nobis fore probatio, si corpus ali- 
quod tangibile (exporrectione ejus prius capta et men- 
surata) verti posset plane in pneumaticum, et deinde 
pneumatici illius exporrectio itidem notaretur ; ut pen- 
sitatis utriusque rationibus, de multiplicatione dimensi 
evidens demonstratio fieri posset, 

2. Accepimus igitur phialam vitream parvam, qujc 
unciam fortasse unam caj)ere posset. In eam sj)iritus 
vini (quia ex liquoribiis proximc accedebat ad pneu- 
maticum, cum esset levissiinus^ unciam diniidiaui infii- 
dimus. Deinde vesicam accepimus admodum grandem, 
ntpote quae octo pintas vinarias (^r/alonium scilicet, ut 
nostrates ai>pellant) capere posset. Vesica autem erat 
non vetus ; et propterea non sicca et renitens, sed re- 
cens et mollis. Ex illa vesica aerem omnem, quoad 
fieri potuit, expressimus ; ut latera ejus essen t quasi 
contigua et cohaerentia. Vesicam insuper per exterius 
oleo parum oblevimus, et moUiter fricavimus ; ut poros- 

the precedinj; Observation? are but preparatory considerations), of tho ex- 
pansion of pneumatical bodics comparcd with onc aimther. Hut it scoiiih 
to have becn lo»t or never written, for all that relaU-M tu the F.TiHwnctiont» 
jmeumaticorum ad inricem coUnUr «nds bcrc, and ttic IJUtorin whicb tollowN 
relate« to tbe pneumaticum collatum ad tangibile. 

The two ncxt paraj^raphi« arc printed in Italic in tho orip'nal, hoadrd 
Histvrii, and nuinbered (2.) and (3.). These numlx*rs an« cunnooted jirob- 
•bly with tho portion of Jliitoria in the preocdinj; softion. which is nuni- 
lK»Te<l (1.). Tbe paragraphs whicb follow, to the end of this part, aro not 
iiamU'n-<l ot all, though distinguished by headings. As they all appoar to 
belong propcrly to the present articlc of inquiry, I havo numbered thoni 
«»nsecutively from this place, and omitted the separate headings, whi«h 
nnder tho arrangement which I have adopted an* unnecessary; the general 
beading which I haveinserted within brackcta applying to them all. — J. S. 

TOL. XV. * 
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itas vesica3 oleo obturaretur, atque etiam ut inde fieret 
magis cedens et tensibilis. Hanc circa os phialse (ore 
scilicot pliialaj intra os vesicaß recepto) applicuimas ; 
eamque filo cerato arctc ligavimus. Tum demum phi- 
alani supra prunas ardentes in foculo collocavimus. 
Non ita multo post ascendebat aura Spiritus vini in 
vesicam, eamque paulatim undequaque fortiter admo- 
dum inflavit. Quo facto, continuo vitrum ab igne 
removimus ; et in summitate vesica; fommen acu feci- 
mus, ut aura potius cxpiraret, quam relaberet ur in gut- 
tas. Deinde vesicam a phiala sustulimus, et per lances 
quantum de illa semiuncia spiritus vini diminutum fii- 
isset, et in auram versum, probavimus. Erat autem 
dcporditum non plus (pondere) denariis sex, Adeo ut 
sex illi denarii in corpore spiritus vini, qui quadragesi- 
mara partem pintae (ut memini) non implebant, in 
auram versi spatium octo pintarum adaequarent. 

Monitum. Memiui etiam vesicam ab iinie remotani 
paulum flaccescere incepisse ; ut, non obstante tarn 
insigni expansione, non videretur tarnen aura versa 
fuisse in j)neumaticiim purum et fixum, cum ad se 
restitueiulam inclinaret. Attamen fallere possit lioc 
expcrimentum, si ex eo conjiciamus acrera commu- 
nem esse adliuc hujusmodi aura rariorem ; quoniam 
arbitramur spiritum vini in pneumaticum versum 
(licet minime purum) tamen propter calorem, supe- 
rare raritatom aöris frigidi ; cum et ipse aer per calo- 
rem majorem in modum dilatetur, et exporrectionem 
aeris frigidi liaud paulum superet. Itaque arbitra- 
mur, si experimentum fiat in aqua,^ multo minorem 

1 In the Phamnnfna Unirergi wc have a vcrj' cxact account of this same 
experiment trie«! with wntor. The result of a comparison of the two ex- 
periments wa^a, that the cxpansion of the vapour of spirits of wine was a 
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fiituram expansionem ; licet corpus aquae plus mate- 
riae contineat quam spiritus vini. 

3. Si advertas fumum ex cereo recenter extincto 
exeuntem, et oculis metiaris crassitudinem ejus, et rur- 
sos intuearis corpus ipsius fumi postea inflaminati ; 
videbis expansionem ilaramae, coUatae ad fumum, am- 
pliatam quasi ad duplam. 

Monitum. Si accipias pauca grana pulveris pyrii, ea- 
que inflammes, magna prorsus fit expansio respoctu 
corporis pulveris. Sed rursus, extincta illa flamma, 
multo amplius adhuc se extendit corpus fumi. Id 
vero non te fallat, ac si corpus tangibile plus expan- 
deretur in fumo, quam in flamma ; nam id secus se 
habet. Sed ratio apparentiae est, quod corpus flam- 
mae sit corpus integnim, corpus fumi cor])us commis- 
tum, ex longe majore j)arte, cum aere ; itaque, sicut 
parum croci multum aquac colorat, similiter parum 
fiimi in multum aerem se spargit. Nam fumus spis- 
sos (ut antea dictum est) non sparsus, minor cemi- 
tur corpore flammae. 

4. Si accipias frustulum corticis arantii exterioris 
(qui aromaticus est, et oleosus), ipsumque subito com- 
primas juxta lychnum, exilit aliquid roris in guttulis ; 
quod tarnen constituit corpus flammaß (respectu guttu- 
larum) insigniter amplum. 

little more than five times as preat as that of vapour of watcr. I have 
thouji^t this the rather worth nientioning, bocausc the fact that Racon, 
when he wrote the tract printed by Gruter, had tried this cxp^riraent with 
vater as well aa with flpirits of wine, whereas when he wrote thi» monitum 
he had clearly not tried it with water, »ceras to prove that Gruter'n cupy of 
t\i$ partof the treatise is the laterof tlie two; and then^fore, if any ono 
wishes to ascertain the exact worth of Bacon's labours in this matt«»r, he 
most take both the writings together. — J> 3, 
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Observatio. 
Commentum illud Peripateticorum de decupla 
proportione elementorum ad invicem in raritate, res 
fictitia est, et ad plcicitum ; cum certuni sit, aereni 
centuplo (ad minimuin) rariorem esse aqua, flam- 
manique oleo ; at flammam ipsum aereoi decupla 
iniiiiiiie superare.^ 

Monitum. NoD cst cur ista loquisitio et commenta- 
tio circa pneumatica videatur cuipiam nimis subtilis 
aut curiosa. Certum enim est, omissionem et inob- 
servantiam circa illa obstupefecisse philosophiam et 
nicdicinaiii, easque tanquam siderasse ; ut fuerint ad 
Tcram causanim investigationera attonitje et quasi 
inutiles, qualitatibus tribuendo quae spiritibus deben- 
tur : nt in titiilo proprio de pneumatico ipso fusius 
apparebit.- 

Corinexio. 

Atque de exporrectione niaterise in corporibus 
secundum consistentias suas diversas, dum quies- 
cunt, ha?c inquisita sint. De appetitu autem et 
motu corporum, unde tumescunt, residuut, rarefi- 
unt, condeuscintur, dilatantur, contrahuntur, majo- 
rem, minorem locum occupant, accuratius, si fieri 
possit, inquirendum ; quia fructuosior est inquisitio, 
nnturnm simul et revelaus et regens. Attamen 

1 See tlip note on Nov. Org. i. 45. 

2 llere cnds the first part of the trentise, rclating to thc specific gravitics 
•>f different hodies, or the Wime bodies in different conditioiis, xchen at rest; 
whieh I take to be alto^ether iiu|)erfert and frajarmentary. The rest is much 
niore complete, and set forth more orderly. It seeins however that it ought 
to have bren divided from what Roes before by a separate title, De DilaUi' 
Hotubus tt CoHtractionibus CorjK)ntfii. — ./. 5. 
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carptim facienda est inquisitio ista, et cursiin. Iste 
eniin titulus, de Denso et Raro, tarn generalis est, 
ut si plenarie deductus foret, multa ex sequentibus 
titulis anticipaturus esset, quod fieri non oportet. 

Monitum. Non difficile nobis foret Historiam (cjuam 
jam subjungemus) Sparsam in ordinem int'liorem 
quam qua usi sumus redigere, instantias qua) intcr se 
aiHiics sunt siniul collocando. Id consulto evitavi- 
mus, duplici ratione moti. Primo, quod multa» ex 
instantiis ancipitls naturie sint, et ad plura spectent ; 
itaque ordo aceuratus in ejusmodi rebus aut iterat 
aut fallit. Deinde (id quod pra^cipue in causa fuit 
cur a methodo aliqua exacta abhorremus) hoc quod 
agimus omnium industria3 ad imitationeni patere vol- 
umus. Quod si methodo aliqua artificiali et illustri 
collectio ista instantiarum connexa fuisset, dL'S})eras- 
sent proculdubio complures se ejusmodi inquisitionem 
facere potuisse. Quäre et exemplo et monito cave- 
mus, ut quisque in instantiis com})arandis et propo- 
nendis suo judicio, sua3 memoriie, sua3 copije inser- 
viat. Satis sit si de scripto et non memoriter (id 
enim in tantis instantiarum fluctibus ludicrum quid- 
dam esset) semper procedat inventio ; ut vera3 induc- 
tionis lumine postea absolvi possit. Atque illud per- 
petuo memoria tenendum, nos in hoc opere stipeni 
tantummodo et tributum a sensu ad aörarium scien- 
tiarum exigere ; neque exempla ad illustranda axiom- 
ata, sed experimenta ad ea coustituendii, j)roponere. 
Neque tamen dispositionem instantiarum prorsus neg- 
ligemus, neque discincti hoc a<^rediemiir ; sed ita 
instantias collocabimus, ut sibi invicem lucem pno- 
beant nonnullam. 
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Historia Sparsa, 

1. Ex introceptione corjwris alicni nil mirum si se- 
quatur dilatatio corporis alicujus ; quandoquidem hoc 
sit plane augmcntuin sive additio, non rarefactio vera. 
AttanicMi cum corpus quod introci])itur fuerit pneu- 
maticum (veluti aer, aut spiritus), aut etiam cum cor- 
l)us introceptum, licet fuerit tangibile, tarnen sensim 
illabatur et se insinuet; vulgo habetur magis pro tu- 
niore quodani quam accessione. 

DILATATlONKrf PKR INTUOCEPTIONEM 8IMPUCKM, 8IVK 
ADMISSIONEM CORPORIS NO^^.^ 

2. Vesica, aut alia tensilia (ut folles), inflantur aere 
int(*<^r(), at(|ue extenduntur ; adeo ut indurentur, et ic- 
tum, jactuin, pnti ])()ssjnt : etiam buUa aqua? est instar 
vesicji», nisi quod est tarn frat^jilis. 

8. Licjuores de vase in vas de alto fusi, aut corhleari- 
bus et Spatulis aut ventis fortiter a<;itati, committuntur 
et commiscentur cum aere ; unde se attollunt in spu- 
mam. Uli j)aulo post residunt, et miuoivm locum oc- 
eupant, aere (fractis spuma^ bullulis) exeuntc. 

4. Extruunt pueri ex a<|ua saponi admista (unde fit 
paulo tenaeior) turres bullatas ; adeo ut parum admo- 
dum a<[u:e (aere introeepto) uia<!;uum loeum oceupet. 

5. At non invenitur quod flamma, per inflationem 
tblliuin aut a*i:itati<>nem aliam exteriorem, cum aere 
misceatur et spumescat, in cum modum ut j)ossit con- 

* I am iiuline«! t<i think that tliis hi-ailluj^ nnd tli« la>t. ou;:lit pmpcriy to 
chaii^o |>hucs. tho pn-ciMÜii;; paraj^raph Immhj; ralluT a numiluin than an 
artick' of thr lli^ifi'l'i S/nirA(t. I have iiot vciitiirrd to niak»' 80 fjrt'at an 
altoration in tlir (»hUt of the toxt as it staiMi-* in thi* (iri^in:il. Hut I have 
little doubt that t]i«> arran^t'iiiont which will be fournl a littl(> further on in 
a siniilar casi* (t»co p. 03.) is* that which ought to bc adoptcii here. — J. 8, 
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stitui corpus commistum ex flamma et aere, instar 
spnma^, qiiJB comraista est ex aere et liquore. 

6. At contra, certum est, per niistionein interioreni 
111 corpore antequam inflammctur, fieri ])osse corpus 
commistum ex aere et flamma. Nam })ulvis ]»yrius ha- 
bet partes non inflammabiles ex nitro, alias inflammab- 
iles prajcipue ex sulphurc : unde etiam ma^jis albicat 
et pallescit quam ca?teraß flamma? (licet flamma i])sa 
salphuris vergat ad ca^ruleum) : adeo ut i)ossit illa 
flamma recte comparari sj)nma3 potentissinia), ex flam- 
ma et aere coagmentatjv, sive vento cuidam ignoo. 

7. Quemadmodum autem spuma est corjms composi- 
tum ex aere et liquore ; ita etiam pulveres omncs sunt 
compositi ex aere et minutiis corporis pulverizati; ut 
non aliter differant a spumis, quam contiguum differt a 
continuo : nam magna moles ipsorum consistit ex aere, 
qui partes corporis sublevat ; ut ex Tabula secunda et 
tertia liquet. 

8. Fiunt tumores in ventrc animalium et aliis parti- 
bus, ex flatu et humore aqueo introcepto et adniisso ; ut 
in hydrope, tympanite, et similibus. 

9. Est genus columbarum, quod, capite intra collum 
recepto, inflatur et tumet. 

10. Respiratio per pulmones (follium instar) aercm 
attrahit et reddit ; dilatante se per vices pulmone, et 
residente. 

11. Fflomellae praegnantes tument mammillas, lacteo 
scilicet humore turgentes. 

12. Glans virgaj in masculis, cum arrigitur in venc»- 
rem, multum dilatatur mole. 

13. Inspice in speculum, et nota latitudineni utrius- 
que oculi pupilUe ; dein claudc alterum ocuhirn ; et 
videbis pupillam oculi aperti manifeste dilatatam, spi- 
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ritibus qui utrique oculo inserviebant in onum conflu- 
entibus. 

14. Rima3 globorum lusoriorum, et similiter Hgno- 
riun aliorum, a siccitate contractu, per immissionem 
et moram nonnullam in aqua, et imbibitioncm ipsius 
aquie, implentur et consolidantur. 

15. Est genus quoddam fungi qui excrescit ex ar- 

bore, quem vocant Auriculam JudcBi^ qui immissus in 

aquam magnopere intumescit : quod non facit spongia 

aut lana. 

Connexio. 

Atque de introeeptionibus corporis alieni (qu« 
sunt pseudo-rarefactiones) htec inquisita sint. Trans- 
eunduni ad dilatationes et tuniores quae fiunt in cor- 
poribus ex spiritu innato (sive illi sunt naturales, ut 
loquuntur, sive pneternaturales) absque igne aut 
calore nianifesto externo : licet in bis quoque se- 
quatur quandoque accessio sive introceptio humoris, 
pneter ipsani dilatationem sinipliceu). 

DILATATIONES PER SPIRITUM INNATUM SB EXPAN- 

DENTEM. 

[Uistoria,'] * 

1. Mustum, aut cervisia nova, et similia, in dolus 
reposita, intuniescunt et insurgunt adinodum ; adeo 

1 The thirty-two para^jraphs which follow are nunibcred in the original 
16 — 47.; the last parap-aph of tho Ilüloria in the previous section being 
numbered 15. As tht^y clearly belonj: to a fresh divi;»ion of the inquiry, 
I have f(»ll(»wed modeni cditurs in giving theni a fresh series of numbers. 
It will be Seen n» wu proceed^ that the nunieration of these paragraphs in 
the original ia not conducted upou any consitjtent or intclligible plan. 
— J. 8. 
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Qt, nisi detur spiraculum, dolia infriiigant ; sin detar, 
se attollant, et exondent cum spuma, et quasi ebul- 
liant. 

2. Liquores spirituosi arctius conclusi (ut in utribus 
fortiter obtui*atis) magno impetu saepe erumpunt, et 
opercula sua quandoque ejiciunt, tan'quam e tormento. 

3. Audi vi mustum nuper calcatum, et quasi fervons, 
in vitro crasso et forti repositum (ore vitri bcne lutato 
et clauso, ut mustum nee erumpere nee perfringcre pos- 
set) non reperiente exitum spiritu, se per continuas cir- 
culationes et vexationes vertisse plane in tartarum ; ut 
nihil restaret in vitro, praeter auram et fieces : verum 
de hoc mihi parum constat. 

4. Semina plantarum, ut pisorum, fabarum, et ejus- 
modi, turgescunt non nihil, antequam emittant mdiccin 
aut caulem. 

5. Arbores quandoque, spiritu et succo nativo tu- 
mescentes, corticem rumpunt, et emittunt gummi et 
laciymas. 

6. Etiara gemmae complures videntur esse cruptio- 
nes sucxjorum puriorum ex rupibus; cum tam guinmi 
quam gemmaj rupium deprehendantur (ex splenilore) 
esse succi percolati et depurati ; adeo ut etiam saxa 
et lapides videantur ex spiritu innato turaescere. 

7. Neque dubium est, quin in spermate animalium 
primus actus ad vivificandum sit qua^dam expani>io 
massac. 

8. Vitriolum erumpendo tanquam germinat, et fere 
arborescit. 

9. Lapides tempore et senio (pra^sertim in locis hu- 
midioribus) emittunt salem, qui est ex natura nitri. 

10. Omnis gleba terra? turnet nitro : itaque si terra 
quaevis sit cooperta et accumulata, ita ut succus ejus 
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non exhauriatur per solem et acrctn, nee se consumat 
in emittendo vcgotabili, colligit nitrum, ut internum 
tuiuorem. Ideo in aliquibus Europae partibus struunt 
mineras artificiales nitri, accnmulata terra, in domibus 
ad lioc i)aratis, proliibito aditu solis.^ 

11. Sudores in animalibus, ])er motum dilatatis spi- 
ritibiis, atque humoribus veluti liquefactis, proveniunt. 

12. Pnlsus cordis et artcriarum in animalibus fit per 
irrequietam dilatationem spirituum, et receptum ipso- 
rum, per vices. 

13. Quin et motus voluntarius in animalibus, qui 
expeditur (in perfectioribus) per nervös, videtur radi- 
coni habere in compressione primum, deinde relaxa- 
tione, spirituum. 

14. In omni contusione membri alicujus in ani- 
malibus sequitur tumor: idem evenit in plerisque do- 
loribus. 

15. Aculei vespanim et apum majorem inducunt 
tumorem, quam pro inflictu : id multo magis facinnt 
punctiones serpentum. 

16. Etiam Urtica, bryonia, et alia nonnulla, levant 
cutem, et vesicas in illa causant. 

17. Habetur pro evidenti signo veneni (prajsertim 
ejus goneris quod opcrntur ex qualitatc maligna, non 
per erosionern) si facies aut corpus intumeseat. 

18. In vesirationibus colli aut alterius alicujus par- 
tis, qua^ adliibeutur ad curationcs morborum, assurgit 
humor aqueus, sive ichor, (pii postea, cute scissa aut 
puncta, cffluit. 

10. Omnes pustula» ex causa interna, et bujusmodi 
efflorescentiie et apostemata, inducunt tumores appa- 
rentes, et sublevant cutem. 

1 See Beckm.inn's in*t. of Invontioiis, ii. p. 479. 
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20- Iracundia subito ofFervescens (in nonnullis) in- 
flat buccas : similiter et fastus. 

21. Ranae et bufones turnen t ; et complura animalia 
per ferociam erifjunt cristas, et i)ilos, et jJumas : quod 
fit ex contractione cutis per tuniorem spirituum. 

22. Galli, quos Indicos, alii Turcicos vocant, irati 
magnopere tument, et pennas tanquara jubas erigunt. 
Aves cum dormitant, dilatato spiritu per receptum 
caloris ad interiora, nonnihil tument. 

23. In omni carie et putredine tumescere incipiunt 
Spiritus corporis innati ; cumque ad exitum properant, 
solvunt et alterant rei compagem ; et, si compages rei 
sit paulo tenacior et viscosior, ut exire non possint, 
novas formas moliuntur, ut in vermibus e putredine 
natis ; sed exordium actionis est a dilatatione spirituum. 

24. Neque spiritus in putredine cohibitus tantum 
molitur animaicula, verum et rudimenta plantainim : 
ut conspicitur in musco, et hirsutio arborum nonnul- 
larum. Memini me expertum esse, casu quodam non 
de industria, quod cum a?stivo tempore malum citrium, 
ex parte sectum, in conclavi reliquissem, post duos 
menses inveni in parte secta putredinem quandam ger- 
minantem ; adeo ut in capillis quibusdam cxurgeret 
ad altitudinem pollicis, ad minus, atque in summitate 
capillorum singulorum adscivissct caput quoddam, in- 
star capitis pusilli clavi ; plane incipiens imitari i)lan- 
tam.^ 

25. Similiter, rubigines fiunt in metallis et vitro et 
similibus, ex dilatatione spiritus innati, qui tumescit, 
et urget partes crassiores, easque ante se agit, et ex- 
trudit, ut exeat. 

^ Compare Syha Sylcarumj 606., whero it ia said tbat thc lemon was lud 
for tbree montbs. 



60 HISTORIA D£NSI ET BARI. 

20. Utrum terra in superficie tumescat, praesertiin 
ubi glühin sunt spongiosae et cavae, inquirendum. Gerte 
inveniuntnr qnaiidoque in ejusmodi glcbis arbores instar 
inalorum navium, quae sub terra, nonnuUos pedes in 
altuni, jacent demei'sse et sepultaB: ut verisimile sit 
arbores illas j)er tempestates fuisse olim dejectas; postea 
vero, attüUente sc paulatim terra, coopertas fuisse et 
sepultas. 

27. At subito et manifeste intumescit terra in terrae: 
motibus, unde sajpenumero erumpunt scaturigines aqua- 
rum, vortices, et globi flammarum, venti veliementes et 
pereorrini, atque cjiciuntur saxa, cincres. 

28. Nequc tarnen terroB motus oranes prorsus subito 
fiunt ; nam evenit nonnunquam ut terra contremuerit 
per ])Iures dies : et nostro tempore apud nos in agro 
Herofordiensi fiiit terrte motus, admodum pusillus et 
Icntus, sed rarus ; in quo aliqua jugera terme per diem 
integrum paulatim se moverunt, et in alium locum 
paulo decliviorem, nee multo distantem, se transtule- 
runt, et ita quieverunt. 

21K Utrum moles aquarum in maribus aliquando 
tumescant, inquirendum. Nam in ipsis fluxibus maris, 
necesse est ut illi fiant vel ex motu j)rogressivo, vel ex 
sublatione aquarum in sui'sum ])er virtutem et con- 
sensum alicpiem magneticum, vel denicjuo per tumo- 
rem sive relaxationem aliquam in ipsis aquis. At- 
que postremus iste modus (si modo talis aliquis sit 
inter causas fluxus alicujus) pertinet ad inquisitionem 
pnesentem. 

30. A<iua in fontibus et puteis nonnullis tumescit et 
residit ; adeo ut a'stus quosdam videatur j)ati. 

31. Etiam erumpunt quandoipie in quibusdam locis 
scaturigines aquarum, absque aliquo terrui motu, intra 
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aliqaos annosy ex cansis incertis. Fitque ista eniptio 

plerunque in magnis siccitatibus. 

32. Etiam notatum est, intumescere quandoque ma- 

ria absqoe fluxii aiit vento aliqiio exteriore ; idque fere 

tempestatem aliquam magnam pra^cedere. 

Mamdata. Nou forct indignum exj)erimento, ut pro- 
betur ntrum fiat interdiim aliqua relaxatio in corpore 
aqua^, etiam in minore quanto. Atqui si exponatur 
aqua solr vel aeri, fiet potius consumptio : itaque ex- 
perimentum faciendum in vitro clauso. Accipe ita- 
que vitrum, quod habeat ventrem amplum, Collum 
vero longura et angustum, atque infiiiKlatur aqua, 
donec venter et pars inferior colli impleatur. Fiat 
antem hoc per tempestatem aeris borealem et sic- 
oam ; atque ita permittatur, donec succedat tem- 
pestas australis et pluviosa ; et vide, si aqua insur- 
gat aliqualiter In collo vitri. Etiam de tumoribus 
aqnse in puteis facienda est diligentior inquisitio ; 
utmm fiant magis noctu quam interdiu, et quali 
tempestate anni. 
33.^ In pinnis fidium ligneis fit, tempore pluvioso, ut 

Ute tnmescentes difiicilius torqueantur. Similiter pyxi- 

des ligneaB difficilius extrahuntur ex tliecis suis, et ostia 

lignea difficilius aperiuntur. 

34. Chordae fidium extentae paulo rigidius tempori- 
bus pluviosis rumpuntur. 

35. Humores in corporibus animalium, tempestati- 
bns australibus et pluviosis, deprehenduntur laxari et 
tumescere, et fluere, et incumbere magis, et meatus 
obstruere. 

1 The »even para^aphs which follow are headed Ilintorin in the original, 
and nnmbered 1 — 7. As they are obvious«ly a continuation of the same 
inqatry, I have followed Mr. Montagu in continuing the number? and omit- 
tiiig the heading. — J. 8. 
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S»>. Recepta est opinio, humores et snccos, non in 
arJmaltbns tantum sed et in plantis, sub pleniluniis . 
MBt^s turgescere, et cava implere.^ 

ST. Sales in locis humidis se solvunt, aperiunt, et 
dilatant : id quod faciunt (aliqua ex parte) sacclianim 
et condita ; qua?, nisi reponantur in cameris ubi ali- 
qnando accenditur ignis, situm colligunt. 

38. Etiam omnia quaß per ignem cocta et majorem 
in modum contracta sunt, tractu temporis nonnihil 
laxantur. 

39. De tumoribus et relaxationibus acris diligentias 
videndum ; * et quatenus in bis militent (magna ex 
^^rte) causse ventorum ; cum vapores nee colligun- 
tur commode in pluviam, nee dissipantur in aerem 
limpidum, sed inducunt tumores in corpore aeris. 

Conneodo, 

Atque de dilatatioiribus corporum per spiritum 
miiatum^ sive in maturationibus, sive in rudimentis 
);^'nerationuni, sive in excitatione per motuni, sive 
hl irritationibus naturalibus aut prseternaturalibus, 
sivt* in putrofactionibus, sive in relaxationibus, haec 
{^m\i ox cumulo naturae inquisita sunto. Transe- 
uiuluiii jam ad aperturas et dilatationes quae fiunt 
fier iguein et calorem externum actualem. 

^ n»«» lUltn^ 9a>'^ '* omnia bulbnsia inter herbas et cucumeracea lun» 
«KfvwKtttuw «>t üfcfvroentum scn'ant accrcscendo et decrescendo, item 
<< ^(alla tX'uli cati." — Thtatrum SymiMthet. p. 28. 
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DILATATIONES ET APERTUR^ CORPORÜM, QüJS FIUNT 
PER IGNEM ET CALOREM ACTÜALEM, SIMPLICEM, EX- 
TERNUM. 

Monitum. ApertursB corponim per calorem sive ig- 
nem (de quibus jam inqiiiremus) proprie spectant 
ad titulos de Calido et Frigido, et de Motu Uyles, 
et de Separationibus et Alterationibus. Attainen 
carpendum et pra^gustandum est aliquid ex ipsis in 
praesenti titulo, cum absque aliqua notitia ipsorum 
non possit inquiri recte de Denso et Raro. 

Historia. 

1. Aer per calorem dilatatur simpliciter. Neque 
enira separatur quippiam aut emittitur, ut in tangi- 
bilibus ; sed simpliciter fit expansio. 

2. In ventosis, vitro et aere intra ipsum contento 
calefactis et ventosis carni applicatis, quando paulo post 
aer, qui per calorem dilatatus fuerit, remittente calore 
86 recipiat paulatim et contrahat, attrahitur per motum 
nexus caro. Quod si ventosas fortius attraliere cupias, 
accipe spongiara frigida raadefactam, et pone eam super 
ventrem ventosae ; ut, per refrigerationem amplius con- 
tracto aere, ventosa fortius attrahat. 

3. Accipe vitrum, et calefacias illud : mitte illud post 
in aquam : attrahet aquam pro minimo ad tertias con- 
tenti ; unde liquet, aerem a calore rarefactum fuisse 
pariter ad tertias contenti. Sed hoc parum est. Naiu 
cum vitrum quo usi sumus tenue esset, majorem calo- 
tactionem absque periculo ruptune non facile patieba- 
tur. Quod si fuisset phiala ferrea aut a?nea, et majorem 
in modum calefacta, arbitror aerem posse dilatari ad dn- 
plum aut triplum : quod experiracnto dignissimum est ; 
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etiam ad quousquc ; ut indc melias de rar! täte aeris 
suj)t»rne, at(iiic adeo nptheris ipsius, Judicium facere jx»- 
siiniis. 

4. In xHtro quod {ippellamus calendare (quod tempes- 
tatuiii, quateiius ad calorem et frigus, tarn accurate 
di'inoiistret varietates et ^whis), evidentissimc patet 
quam j)arva accessio caloris expaiidat acrem notabili- 
tor ; adeo ut nianus vitro suj>erposrta, radii aliqui solis, 
ipse anlielitus astantium operetur: quin et ipsius aeris 
externi inclinationes ad calorem et frigus (tactui ipsi 
iiupcrceptihiles) aerem niliilominus in vitro sensim et 
l>erj)i'tuo dilatent et contraliant. 

r>. IIiTo descril)it altaris fabricam, eo artificio, ut 
supi'rini|)(>sito holocausto et incenso, subito aqua de- 
sciMidcivt, qu;e ignem oxtingueret. Id non aliam j>os- 
cfb;it industriam, quam ut sub altare esset locus con- 
cavus i»t conclusus, aere rej)letus ; qni aer ab igue cale- 
iai'tus i't ])r()j)terea dilatatus nulluni reperiret exitum, 
ni»*i in canali ad parietem altaris erecto et curvato, 
oiv super altare inverso. In canali erecto infusa erat 
aqua (^facto etiam vcntre in canab, ut largior copia 
aq\i:e rtH-ij^tTctur) ; ca aqua obicc inq)ediebatur, ne 
dosci'uden»t, foraminato ; qui obex postquam erat ver- 
Mi<, dabat locum aeri dilatato, ut aquam eveberet et 
oii\v»vt.* 

r*. Invi^Uum fuit Fracastorii ad cxcitandos apoplec- 
:\\^'i, \\{ i^oneretur sartacro llq-vens circa caput ad non- 
v.u;l;uu distautiaui : uiide s|)iritus in ccllis cerebri sufFo- 
*\t:; ot cougt»lati, et ab bumoribus obscs^i, dilatarentur, 
c\x*.tA?vutm\ ot vivifican»ntur.2 

T V.!\am (vj^piliones, cpia» bicnie jacent emortme, ad- 

i"; .'-.■. S:vr:;A'.iA. c, II. See Conimandine*.«« translutiun (1583), p. 44. 
•• Sw ;>,■ t-:u y\\ V,-«'. Orij, ü. \ 35., Vol. I. p. 432. 
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motae ad ignem aut radios solis, motum et vitam rccipi- 
unt. ^groti qnoque in dcllquiis, tarn aquis fortibus et 
calidis intro sumptis, quam calore extcriore, et frica- 
tionibus, et motu excitantur. 

8. Apertura aquse talis est. Sub primo calore emit- 
tit vaporem pancum et rarum : neque intra corpus alia 
conspicitur mutatio. Continuato calore, corpore inte- 
gro non insurgit, nee etiam bullis minutis in modum 
spumae ; sed per bullas majores et rariores ascendit,. 
et in copiosum vaporem se solvit. Ille vapor, si non 
impediatur aut repercutiatur, aeri se immiscet ; primo 
conspicuus, dein insensibilis et se deperdens. 

9. Apertura olei talis est. A primo calore ascen- 
dunt guttulsB quaedam aut granula per corpus olei spar- 
sa; idque cum crepitatione quadam. Interim nee bullas 
in superficie ludunt (ut in aqua), nee corpus integrum 
tiunet, nee quicquam fere halitus evolat. At post mo- 
ram nonnuUam, tum demum corpus integrum insurgit, 
et dilatatur expansione notabili, tanquam ad du])lum ; 
et copiosissimus et spissus admodum evolat halitus. Is 
halitus, si flammam intcrea non conceperit, miscet se 
tandem cum aere, quemadmodum et vapor aquae. Ma- 
jorem autem calorem desiderat, ad hoc ut buUiat, oleum 
quam aqua, et tardius multo bullire incipit. 

10. Apertura spiritus vini ea ast, ut aquam potius 
referat quam oleum. Nam ebuUit, magnis utique bul- 
lis, absque spuma aut totius corporis elevatione ; longi^ 
autem minore calore, et multo celerius expanditur et 
evolat, quam aqua. Utriusque vero naturae particep> 
(tam aqueae scilicet quam oleosae), et facile se immiscet 
aeri, et cito concipit flammam. 

11. Acetum et agresta et vinum in hoc difFerunt in 
processu suae aperturae : quod acetum insurgat in mi- 

VOL. IV. 5 
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iui;i< ••in.-ii latom va>i< : asrresta vt 

.■i> " luli-*, »'t mairis in niediii vasis. 

•1 iiiiüiis hoo Ht, ut pinguia, siout 

.uiii.-ni«i»Ii, insurgant et tumeaiit 

-:: ■ i maturi (et matps adliiic iin- 

-' ■> : suoci effa'ti et vapidi bullis 

' ' v.* coniiiume est, etiam oK»<i 
.-.:, j«aucas et raras seiiiibullas 
• ■ . .-. 

- .:> c-'-mmune est, ut in parva 
♦ - "T.:r. l'ulliant, atqiie con^unian- 

' •■ ::'-MV. .:-v* aperturis liiinoruin ta- 

-< ". Tr..:*. nt nn»tiis in corpore 

■--■.! ; -i-'.!!: : atipie siipor tocu- 

■" . ::: iiitrlTt-ntia veriiis L'xripia- 
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'iira corjiora, qiiiv non sunt 
..: «KtiTininata : attamon j»er 
'1 aivrtiirani, ut liijuescant sive 
V'i i';iL»r ea vcl licet et exjnm- 
i '..'■<, liutyruni, pix, iv^ina, 
:' iluriuia ex nietalli<, vekiti 

, :i-<, cnpnnn. Ita tarnen, 

■ ' V u.Mi soluin ixi'adus calnris 
'ir'.»nes imiis et Hamniie dis- 
. ."'.luantur ]kt iixneni sini- 
. V- "i^iiein uic)tuni et fullibu-« 

\.i:nj'Ii' «'t" Mr. Mi>ntaiju in aiii- 
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excitatum, ut anrum et argentum ; alia non sine ad- 
mistione, at chaljbs ; qui non nisi admisto sulplmre 
aut siinili quopiam colliquatur. 

16. At ista omnia, si continuetur \gn\s et urgeat, 
non solum sortiuntur aperturam colliquationis, sed per- 
transeunt, et adipiscuntur secundara aperturam (volat- 
ilis scilicet, sive pneumatici, sive consumptionis) ; om- 
nia, in quam, praeter aurum : nam quatenus ad argentum 
vivum, cum in natura sua sit liquidum, incipit illud ab 
apertura secunda, et facile vertitur in volatile. De 
auro adhue dubium est, utrum possit fieri volatile aut 
pneumaticum, (aut etiam potabile, ut loquuntur) ; hoc 
est, non dissolubile quidem (id enim facile est et tritum 
{)er aquas fortes), sed digestibile aut altera bile per ven- 
triculum humanum. Hujus autem rei legitima videtur 
probatio, minime illa, ut vi ignis ascendat aut trudatur 
sursum, sed ut ita attenuetur et subigatur, ut restitui 
in metallum non possit. 

17. Inquiratur etiam ulterius de vitro et vitrificatis, 
utrum per ignem consumantur et vertan tur in pneu- 
maticum. Habetur enim vitrum pro corpore fixo et 
exucco ; et vitrificatio pro morte metallorum. 

18. QuaB colliquantur omnia, in via et processu suo 
incipiunt ab infimo illo gradu aperturae, qui est eniol- 
litio et inteneratio, antequam colHquentur et fiindan- 
tur ; ut cera, gummi, metalla colliquabilia, vitrum, et 
similia. 

19. At ferrum et chalybs, postquam fuerint perfecta 
et repurgata (nisi iuerit admistio) quatenus ad ignem 
simplicem, persistunt, et non procedunt ultra illum 
gradum emollitionis, ut reddantur scilicet malleabilia et 
flexibilia, et exuant fragilitatem suam ; minime autem 
pertingunt ad coUiquatioiicm sive fusionem. 
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? .. V3irntnr femim et vitrura, cum aperiuntur ad 
ITiijE. r? 'Ilfnem de qua diximus, dilatari sane in spiritu 
Sil- T.rC";:>^ ; unde fit illa subactio partium tangibilium, 
r: .vzririein et obstinationem suam deponant ; neque 
rx.r^ r. vvrpus ipsum integnim localiter dilatari aut in- 
r:Lr."?fs.vre comitur. Attamen attentius pauIo inqui- 
ri--"::, ioprehenditur plane in ipsis invisibilis quidam 
r-T:i^r et ]iartiuni pulsatio ; licet cohibeatur ab areta 
v\^ni:\ap? <uu. Nani si accipias vitrura ignitum, et ma- 
^■«riTr. in nuxlum calefactuni, et ponas illud supra tabu- 
iiTT. iapideani aut siniile aliquod corpus durum, (licet 
t*: ijiSÄ t.ibula illa seu corpus bene calefactum fuerit, ut 
T-ij.^ri causa imj)utari non possit) nimpetur prorsus 
> ::r/*ni. duritio lapidis scilicet tumorem illum occultuni 
"*-':r: n>jx*rcutiente. Itaque solent in luijusmodi casu, 
^■.yi:iiio vitrnni tervens summovetur jib igne, subster- 
TjC^tv ipsi pulvercm aliquem aut arenam mollem, qu;v 
s;iÄvitoT cedons tumorem in partibus vitri non re- 
i^miAt. 

il. Etiam pibv e bombardis emissju, postquam non 
5uvnm volii, sed et gliscere aut labi omnino desierint, 
iidt\> ut ad aspectum sint prorsus immobiles, tarnen diu 
jv-^st, maginim deprehenduntur habere tumultum et pul- 
sationom in minimis ; adeo ut, si aliquid superponatur, 
magnam vim patiatur : neque id tam a calore com- 
buronto, quam a palpitatione percussiva. 

'22. Bacula lignea recentia, sub cineribus calidis 
detenta et versata, induunt mollitudinem, ut melius 

flectantur ad arbitrium. Experire (juid fiat in baculis 

antiquioribus et in cannis. 

23. Apertura combustibilium ea est, ut per ignem 

inimo emirtant fiimura, dein concipiant flaumiam, pos- 

trsmo öeT»üfnftiiT cinerem. 
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24. In corporibus quae contiuent humorem aqueum 
et a flamma abhorrentem in compage clausa et com- 
pacta (qualia sunt folia lauri, et alia non porosa, sales 
et similia), ea est apertura per ignem, ut spiritus in üs 
contentus (aqueus et crudus), per calorem dilatatus, 
cum sonitu emittatnr antequam flamma concipiatur : 
81 vero in aliquo corpore (quod raro fit) insimul fiant 
et eruptio flatus et conceptio flamma?, ingens tumultus 
excitatur, et potentissima dilatatio ; flatu, tanquani in- 
temis follibus, flammam undiquaque exufflante et ex- 
pandente, ut in pulvere pyrio. 

25. Panis in fumo nonnihil tumescit, licet fiat mi- 
noris ponderis quam ante : etiam in summo panis quan- 
doque colligitur tanquam buUa aut vesica crusta; ; ut 
cavum quiddam aere impletum maneat inter pelliculam 
illam crustaB (qua) exscindi solet) et massam panis. 

26. Etiam cames assatse nonnihil tument, prajsertim 
si maneat epidei*mis, ut in porcellis. 

27. At fructus assati quandoque exiliunt, ut casta- 
neje ; quandoque effringunt corticem, et emittunt pul- 
pain, ut poma ; quod si ab igne magis torrefiant, ascis- 
cunt crustam carbonariam, ut cavum sit quiddam (ut 
in pane) inter crustam et carnem fructus ; quod et fit 
in Ovis. 

28. Si vero calor sit lenis et cajcus, ncc detur spi- 
raculum facile ad emittendum vaporem, ut fit iit pyris 
sub cinere assatis, et multo magis in üs qua? reponuntur 
in ollis, atque deinde sub cinere sepeliuntur, atque si- 
militer in camibus sufFocatis, vel inter crustas j)anis vol 
patinas ; tum tumor ille et dilatatio per calorem repel- 
litur et in se vertitur, atque tanquam in distillatione 
restituitur, et reddit corpora magis humectata, et tan- 
quam mersa in succis suis. 
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29. At in aridis, si flamma fuerit suffocata nee fiici- 
lern rcperiat exitum, rarefiunt corpora, ot redduntur 
Cava et porosa, ut in carbonibus e ligno, et pumicibus 
qua3 cjiciuntur ex luontibus flammantibus. 

Chnnexio. 

THANSkUNDUM jam esset ad dilatationes et aper- 
turas corporum qu«e fiunt per calorem in distilla- 
tionibus ; in quibus magis accurate datur cemere 
hujusmodi aperturas, quam in coctionibus et ua- 
tionibus. Verum cum in illis immorari haud 
paruni oporteat, cumque proprie pertineat inqui- 
sitio ipsarum ad titulos de Calido et Frigido, et 
de Motu Hyles, et de Separationibus, exiguum 
quiddani est quod proponi debet in hoc titulo. 

DILATATI0XE3 PER CALORKM EXTERNUM IX DISTIL- 

LATIOMBl'S. 

1. Duplex est dilatatio, sive apertura, sive attenu- 
atio corporum in distillationibus. Altera in tran9- 
itu, cum corpus vertitur in vaporem aut fumum 
(qiii postea restituitur) ; altera in corpore restituto, 
quod semper tenuius est et magis subtile et expan- 
sum et minus materiatum, quam corpus crudum ex 
quo distillatum emanavit. Aqua enim rosacea (ex- 
empli gratia) est succo rosarum tenuius et minus 
ponderosum. 

2, Distillationes omnes fiunt ex iestu quodam 
sive reciprocatione rarefactionis primo, et versionis 
in pneumaticum ; dein condensationis et restitu- 
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tionis in corpus Uingibile, reinilteiite se culur« et 
vapore rBiwrrusao. 

S. Iq ilUtillationibus HCtiniies diliitatioiiis et cun- 
densatioiiia tiun sunt sincer» ; sed int«rveiiit actio 
illa (quse maxiiiie est intentioiialis in practica) sep- 
arationis partium lielerogenvaruiii ; ut bucci verj. 
phiegmatis, aquie, olei, partis tenuioris, partis cths- 
sioris. 

i. In (listillatioiiibus optime inquiritur et dec«r- 
uitur de gradilius et diversitatibus calonim ; ut 
carbonum, funü calefacti, balnei, ciiierum, areti»; 
calida>, (inii, solis, ignia quicscentis, ignis follibiis 
excitati, ignis concbisi et reverberali, calorls as- 
rendentis, coloris descendentis, et htijusmodi ; qute 
omnia ad aperturas corporurii, et prtecipue ad coin- 
plicatas actiones dilatandi et cuntrahendi (de quibus 
postea dicemuä) insigniter faciunt. Neque tarnen 
ullo modo videiittir calorea ilti imitatores caloris 
Bolis et c<elestiuni ; cum nee sati» leiies sint et 
teuiperati, nee satis lenti et contiuuati, nee satiä 
refracti et niodificati per corpora media, nee satis 
intM]ua]iter accedentes et recedentes. De quibus 
oiunibus, sub titulo Calidi et Frigidi, et dtulis aliis 
ad tioc propriis, düigenter inquiremus. 

5, Distittationes et dilatatiuiies per ens fiiint in 
clause, ubi coocluduntur siniul corpus distillanduni, 
et vapores qui ex eo emittuutur, et aer. Neque 
latnen in stillatorüs et alenibicia oummunibus 
diUgenter areetur aer exterior ; quin per rostrum 
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stillatoriiy per quod liquor effluit, ille subintrare 
a]iquatenus possit. At in retortis, ubi majore ve- 
henientia caloris opus est, iion datur aeri exteriori 
ingressus; sed os receptaculi ori vasis (ubi corpus 
inipouitur) per lutationes ita continuatur, ut uni- 
versus processus rarefactionis et restitutionis iiitus 
transigatur. Quod si corpus sit plenuin spiritu 
vigoroso (ut vitriolum), opus est receptaculo vasto 
et aniplo, ut vapores liberius ludant, nee vas in- 
fringant 

Moitdata. 1. Utcunquc tamon distillationes tanquain 
intra cellam undiquaque clausam transigantiir ; datur 
tarnen spatium, ut corporis ali;c partes se expandere 
in vapores, aliaj subsidere in fipcibus, vapores rursus 
se glomerare et restitnere, atque (si heterogen ei fue- 
rint) alii ab aliis se separare possint. Quod sequitur 
igitur, pro mandato magno liabendum ; cum ad 
naturam in imis concutieiidam et ad novas trans- 
fonnationes aditum prajbere j)ossit. Vulcanus enim 
chymicorum et mcdicorum (licet multa utilia genu- 
erit) tamen virtutes veriores caloris fortassis minus 
complexus est, ob divortia et se|)arationes ])artium 
quje in operationibus ipsoruni sem[)er interveniunt. 
Itaque summa rei quam mandanuis huc s[)cctat ; ut 
illa separatio et reciprocatio rarefactiom's et conden- 
sationis omnino prohibeatur, atque opus caloris intra 
corpus ipsum atque ejus claustra vertatur : hoc enim 
fortasse Proteum Materiae per manicas constrictum 
tenebit, et se versiones suas ex[)eriri et cxpedire com- 
pellet. De hoc complura nobis in nieiiteni veniunt, 
et alia reperiri possunt. Proponemus exempluin 
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unom aat alterum ex facillimis, ad hoc tantuin, ut 
percipi possit quid velimus. 

2. Accipe vas quadratum fern, in figura cubi, ha- 
beatque latera bene fortia et crassa. Impone eubum 
ligni ad mensuram vasis ad amusäiiii factum, quique 
illud prorsus impleat. Superponatur operculum fem 
Don minus forte quam latera vasis ; et lutetur op- 
time, more chymicorum, ita ut sit clausissimum, et 
ignem tolerare possit. Deinde ponatur vas intra 
prunas, atque ita ])ermittatur ad boras aliquas. Post 
amovcatur operculum ; et vide quid factum sit de 
ligno. Nobis quidem videtur (cum prohibita plane 
iiierint inflammatio et fumus, quo minus pncumati- 
cum et humidum ligni emitti potuerint) alterum ex 
his eventurum ; vel ut corpus ligni vertatur in quod- 
dam amalagma ; vel ut solvatur in aerem, sive pneu- 
maticum purum, simul cum fa^cibus (magis crassis 
quam sunt cineres) in fundo, et incrustatione non- 
nulla in lateribus vasis. 

3. In simili vase ferreo fiat experimcntum de aqua 
pura; qua repleatur ad summum. Sed adhibeatur 
ignis lenior : mora vero sit amplior. Quinetiam 
amoveatur ab igne certis lioris, et refrigescat ; dein 
iteretur operatio aliquoties. Hoc experimcntum de 
aqua pura delegimus lianc ob causam ; quod aqua 
corpus simplicissimum sit, expers coloris, odoris, sa- 
poris, et alianim qualitatum. Quamobrem si per 
caloreni temperatum et lenem, et alternationem cal- 
efactionis et rcfrigerationis, et prohibitionem oninis 
evaporationis, spiritus aquae non emissus, et nihiloui- 
inus per hujusmodi caloreni sollicitatus et attenua- 
tu8, se verterit in partes aqua? crassiores, easque ita 
digerere et in novura scliematismum mutare possit 
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I 3iinib5 soilicet simplicem et inagis inaM]ualem) eo 
UM{Uo« ut vel colorem alium nanciscatur, vel odorem, 
vei Tsporem, vel oleositatem quandam, vel aliani al- 
cerationeni notabilein (qualis invenitur in cor|)oribas 
compo:>itis) ; proculdubio res magna confecta foret, 
cc ad plurima aditum patefaciens. 

4. Circa distillationein clausam (ita enim eain a|h 
j^ellare licet, ubi non datur spatium ad evaporatio- 
nem) quivis multa alia poterit coniminisci. Pro 
certo eniin habemus, calorem analogum, operantem 
in corpus absque separatione aut consumptione par- 
tium, mirabiles mütaschematismos efBngere et pro- 
ducere j>osse. 

o. Attiunen illud addi possit, ut mandati hujus 
ap|HMulix ; ut excogitetur etiam aliquis modus (quod 
ooru* Jirticilu uon est) per quem calor operetur non 
solum in clauso, sed in tensili : id quod fit in omni 
lUÄtrice naturali, sive vegetabilium, sive ammalium. 
IKv enim operutionem ad multa extendit, qu« j)er 
oliiusunim siin])Iicom effici non possunt. Neque hoc 
•jvrtini*l rttl Pygm;eum Paracelsi,^ aut hujusmodi 
prv.Hlisjia'^is ineptias : sed ad solida et sana. Ex- 
oiupU irratia ; non efficiet unquam distiUatio clausa, 
ut iupw tota vertAtur in oleum ; quia oleum et pin- 
al^uid majus occupant dimensum quam aqua. At si 
\^{vnuio liat in tensili, hoc fortasse fieri possit : quje 
^^noI n*s inunensa» utilitatis, cum omnis alimentatio 
mA\imo l^Mlsistat in pingui. 

!\ Honuin esset, et ad multa utile, ut in distilla- 
luxnibus natura ad nitiones reddendas quandoque 

= ?>«■ V> .Lttvv. x»t* rnruH^lsus are thc same as the gnomes or earth spirits. 
!^x y X .^> -vji ...>"• •' ir, -ilv». ü. p. 487. Hut perliaps for "pygmaeuni " we 
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compelleretur ; atque ut poneretur in certo quan- 
tum per distillationem cousumptum fuerit, id est, 
versum in pneumaticum ; et quid nianeret, sive 
fixnm, sive restitutum in corpore. Id fiere potest, 
si ante distillationem corpus distillandum ponderes, 
et vasa ipsa intra qua? distillatio perficitur. At 
post distillationem ponderabis liquorem ; ponderabis 
item faeces ; denique ponderabis iterum vasa. Ex 
istis enim tribus ponderationibus cognosces quantum 
fiierit restitutum, quantum manserit in fa>cibus, 
quantum adhasserit vasibus ; atque a deccssione 
ponderis in illis tribus, comparati ad pondus cor- 
poris integri, cognosces quantum versum fuerit in 
pneumaticum. 

Cmnexio. 

Transeundum a dilatationibus et rarefactionibus 
quse fiunt per calorem actualem, ad dilatationes et 
relaxationes quse fiunt per remissionem frigoris ve- 
hementis et intensi ; quse ipsa remissio censeri de- 
bet pro calore coinparato. 

Hutoria. 

DILATATIONES ET RELAXATIONES CORPORUM PER RE- 
MISSIONEM FRIGORIS. 

1. Quae per frigus vehemens concreverunt, neque 
tamen eo usque ut per moram frigoris in densatione 
sua fixa sint, ea absque calore manifesto, et per remis- 
sionem tantum frigoris, se aperiunt et restituunt ; ut 
fit in glacie, grandine, nive: sed hoc faciunt per ca- 
lorem manifestum admotum multo celerius. 

2. Verum delicatiora, quorum vigor consistit in spir- 
itu nativo subtili, ut poma, pyra, granata, et similia, 
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si scmcl fuerint congelata, suffocato spiritu, non redp- 
innt postea pristinum vigorem. 

3. At vinum et cervisia per gelu ad gastam langues- 
cunt, nee vigent ; attainen succedentibus regelationibus 
ut teinpestatibus australibus, reviviscunt et relaxantur, 
et quasi denuo fervcscunt. 

Conneocio. 

Transeundum a dilatationibus quae fiunt per ca- 
lorein externuin actualem, atque etiam per reuiiasi- 
oiiem frigoris (quse, ut jam diximus, est calor com- 
^Hiratus), ad dilatationes corporum qu«e fiunt per 
calores potentiales, sive spiritus auxiliares alterius 
iH>rp(>ris applicati et adinoti. 

\^Historia.'\ 

mi.ATATlONES CORrORUM, QUuE FIUNT PER CALOREM 
rOTENTlAI.KM, 8IVE PER SPIRITUS AUXILIARES AL- 
VKRU'S CORPORIS. 

IV oaloribus potentialibiis consule Tabulas Medici- 
nalos qualitatuiu soeundarum ; et ex his poteris excer- 
jHMv \'a qua» ü|)erantur super corpus humanuni per 
dil.aationoin : qute sunt fere illa qua? sequuntur. 

l^M/••/•^^/if/</, quie dilatant spiritus oppressos. 

Al'^Ur.nntla^ ijuje roborant virtuteni expulsivam. 

A^xTuntiii^ quoad orificia venarum et vasorum. 

At^riindiK quoad porös et meatus partium. 

t^L\rxntM ouni maturatione. 

J \v '^''<'^^ v*uui disoussione. 

lUv »>.<vipuo i^sunt et alia) liabent radicem in dila- 
.t\ v»jio N;'iii'.iuiui Ol humorum et succorum et sub- 
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stantise, in corpore, per spiritus aaxiliares ; necnon 
per complexionem tangibilem, quaß inest medicinis 
illis, vel iiiterius vel exterius sumptis. 

Commentatio, 

Patet in vitro calendari, quam exquisito sensu 

sive perceptione prseditus sit aer conununis calidi et 

frigidi : utpote quse tarn subtiles ejus difi'erentias et 

gradus statim dijudicare possit. Nee dubito. quin 

perceptio spiritus in animalibus vivis versus calorem 

et frigus sit adhuc longe aeutior : nisi quod aer sit 

pneumaticum purum et sincerum, et nihil habeat 

tangibilis admisti; at spirituum perceptio retundatur 

et hebetetur corpore tangibili in quo sunt devincti. 

Attamen, non obstante hoc impediniento, videntur 

adhuc spiritus vivorum potiores ipso aere, quoad 

hanc perceptionem. Neque enim hactenus nobis 

constat, quod ealor potentialis (de quo jam loqui- 

mur) aerem possit dilatare ; cum certum sit, quod 

hoc faciat super spiritus in animalium membris con- 

tentos; ut in qualitatibus (quas diximus) secundis 

medicinarum liquet. Sed de hoc inquiratur paulo 

aceuratius, ex mandato proxime sequente. 

Xatidata. 1. Accipe duo vitra calendaria ejusdem 
magnitudinis. Impone in altere aquam, in altero 
spiritum vini, fortem et acrem ; atcjue ita calefiant 
vitra, ut aqua et spiritus vini ad parem altitudinem 
ascendant. Colloca ea siraul, et dimitte per spatiiim 
aliquod ; et nota, si aqua deveniat altior quam spiri- 
tus vini. Nam si hoc fit, palam est, calorem spiritus 
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.vn rv'Ct'ntialem aercm dilata»se, ita ut spiritum vini 

i. Pi^ssit esse res varii usus, si operationes secun- 
.iLr:;:u qualitatum medicinalium proben tur interdum, 
;■: ixonH?antur in coi^poribus vit« expertibus. Licet 
i^-niin iiubium non sit, plerasque earum nullius pror- 
«is oftectus fore, quoniam requiritur plane Spiritus 
X i\iis ad eas actuandas, ob oporationis subtilitatem ; 
«!i:o tarnen j)roculdubio super nonnulla corpora in- 
Auimata operabuntur. Videmus enim quid possit sal 
in camibus, aroniata in cadaveribus, coagulum in 
htote, terinentum in pane, et hujusmodi. Inserviet 
igitur diligentia medicorum circa qualitates secundas, 
ad instruendas coinplures alias operationes, si ani- 
uiuni advertas cum judicio ; id seni^yer supponens, 
quoil virtus fbrtior requiritur ad operandum super 
coriHis mortuum, quam vivura. 

Connexio. 

Transeundum ad dilatationes corporum qu«e fiunt 
()er liberationtMu spirituuin, refractis niinirum ergas- 
tuliä partium crassioruin, qu^ illos arcte detinuerant, 
ut se dilatare non possent. In corporibus enim qua^ 
halH>nt arctani conipageni atque naturee integralis 
nexibus fortiter devineta sunt, non exequuntur Spir- 
itus opus suum dilatationis, nisi fiat prius solutio 
continui in partibus crassioribus ; vel per liquores 
fortes erodentes et stimulantes tantuin, vel per eos- 
dem cum calore. Atque hoc cernitur in aperturis 
et dissolutionibus metallorum, de quibus nunc (ut 
in reliquis) pauca proponemus. 
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Historia, 

DILATATIOXE3 CORPORÜM PER LIBERATIONEM 8PIRIT- 

ÜUM SUORUM. 

1. Accipe pondus auri puri ad denarium 1, in parv^as 
bracteolas redacti, qase etiam manu lacerari possin t. 

2. Accipe etiam pondus 4 den. aqua? regis ; et rait- 
tantur siraul in vitrum. Tum ponatur vitrum super 
foculuni, in quo sit ignis prunarum modicus et lenis. 
Paulo post insurgnnt arenulaj quanlam, aut grana ; qua? 
deiude post parvam moram se difFundunt et incorpo- 
rantur cum aqua ; ut aqua efficiatur, aqua tanquam elec- 
trica, et splendida, et veluti croco tincta. Dissolutio 
autem auri per aquam in quantitatibus pr^edictis fit tan- 
tiim ad tertias. Neque enim aqua oneratur ulterius ; 
adeo ut, si dissolvere cupis totum pondus illud auri den. 
1, opus sit eflFundere portionem in qua solutio facta est, 
et superinfundei*e de novo pondus simile 4 den. aquaj 
regis, et sie tertio. Ista dissolutio fit leniter et placide 
modico igne, absque fumis, et sine calefactione vitri, 
alia quam per ignem. 

3. Accipe argenti vivi in corpore pondus ad placi- 
tum, duplum aquas fortis : ponito simul in vitro, neque 
ea ad ignem omnino admove. Attamen pauIo post 
insnrget intra corpus aqua) instar pulveris tenuissimi, 
et intra spatium horse, absque igne, absque fumis, 
absque tumultu, vertetur corpus commistum in aquam 
bene claram. 

4. Accipe plumbum in lamellis ad pond. den. 1, 
aqua» fortis ad pond. den. 9. Non fit bona incorpo- 
nitio, ut in aliis metallis ; sed aqua demittit majorem 
partem plumbi in calce ad fundum vitri, mancnte 
aqua perturbata, sed vergente ad diaphanum. 
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5. Accipe argenti in lamellis, sive bracteolis, pon- 
cliis den. 1, aquie fortis pond. den. 4 ; pone super foc- 
uluni in vitro, cum igne lento. Insurgit argentum 
in nrenis, aut bullulis, intra corpus aqusB, majoribus 
{)aulo quam aurum ; deinde incorporatur cum aqua, et 
vertuntur simul in liquorem tcnuem, sed album et quasi 
lacteum. Sed postquam paulisper resederit liquor et 
refrixerit, ejaculantur (sive hoc cmanct ex metallo, sive 
ex aqua, sive ex utroque) fragmina glacialia intra cor- 
pus aquie : posttiuam autem per moram longiorem pen- 
itus resederit, clarificat se liquor, et devenit clanis et 
crystallinus, demissa glacie in fundum. Sustinet aqua 
onerationcm, qualem in auro, et fit dissolutio simili fere 
calore, nee colligit calorem |Xir motum magis quam 
aurum. 

(). Accipe cuprum in bracteolis ad pondus den. 1, 
aquji^ fortis ad i)()ndus den. 0. Mitte super focuhnn. 
Insurget cuprum in bullulis sive arenulis majoribus 
adhuc quam argentum. Paulo post incorporatur cum 
aqua, et corpus commistum vertitur in liquorem coeru- 
leum, turbidum ; sed postquam resederit, clarificat se 
a^theris instar in ca>ruleum, pulchrum, et splendidum, 
demissis in fundum focibus instar pulveris, quaB tarnen 
ipsiv per moram imminuuntur, et ascendunt, et incor- 
porantur. At den. illi 6 aqua^ fortis solvunt den. totum 
cupri, ut sustineat se onerari aqua duplo plus quam in 
auro et argento. Concipit autem dissolutio cupri calo- 
rem manifestum per tumultum interiorem, etiam ante- 
quam admoveatur ad ignem. 

7. Accipe stannum in bracteolis ad pondus den. 1, 
aqiue fortis ad pond. den. 3 ; et vertitur totum metal- 
lum in corpus simile flori lactis aut coagulo ; nee facile 
se clarificat ; et concipit sine igne calorem manifestum. 
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S. Accipc fvrri m laioiiiis pond. di.'n. 1, aqu» fort!» 
|NiD<l. (Jen. 9 ; et aine igni' surgit ferruni iti ma^is 
ballU, non tanttim intra cor|)us aquic, sed siipra, »deo 
nl obulliBt extra os vitri, alqno insnper emittat copiti- 
lum et liensum fumum eroceum ; idque cum maximu 
tiimu}tu, et calnre veheiuentlssiioo, et qunlem mantts 
nun suätineat. 

iian,imn. Dübiaiii hoii est quin vires variie aquarum 
IbrtiuDi (liversoruin gi?iierum, et modi igiÜB aive calo- 
ris qtii adhibetiir, istas aperturas et.inm lariare possint. 
jkwfaiB. QuaÜH sit isla ditutatio raetallonim jn-r 
aporturas, vidi-ndum : utram sit instar dilatationis 
BUri foliati, qii^ est |isi'udo-nirefii<.-tio (ut mox dice- 
mus) qnia corpus dilatatur potius loeo quam nuh- 
»tantia, qualix itidem est dilatatio pulvei'um ; an 
rtvera corpus ipsum inetalloruin dilatetur in sub- 
uatttia. Hoc bujiiamüdi experimento prolmri potest. 
Pondera argentum vi\-u[n ; cxcipe etiani modiduni 
ejns in sitnia: pondera similiter aquam furtem, et 
excipe modulum ejus in altera Bitula: deiiide dis- 
1 et incorpora ea modo snpradicto ; postea pon- 
xirporatum, et iinmitte illud etiani in duan 
i stalaA, et nota, ai pondus et mensura conipo§iti 
idus et niensuraiu simpllcium juste resjiondeat. 
I auteni argentum vivum ad experimen- 
oninor est suspicio aJicujus consumptionis, 
I fiat disaulutio sine igne. 

Videmdum (obiter) utrum dissolutio argenli vin 
s ponileroeissimos, aut fortasse Ntannum. susiin- 
, wt innalent. Eterim ex rationibua [mnderum 
! colligi polest. Neque lioo pertiiiet ad miracn- 
i et impQstumm, scd ad investigaodam naturam 
rsnim, ut sno tilulo apparebit. 
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OhBervatio. 

Notatu etiam dignum est (licet non sit prsesentis 
inquisitionis) omnia metalla, licet sint aquis in quibas 
dissolvuutur insiguiter graviora, tarnen in actu primo 
dissolutionis ascendere in arenulis vel bullis. Atqae 
eo magis hoc notandum est, quod ubi non admove- 
tur ignis, ut in argento vivo, idem faciant. 

Commmtatio. 

Tumultus intra partes corporis inter dissolven- 
dum, istani asceiisionem causat. Nam in vehe- 
inenti erosione corpora impelluntur nonnihil motu 
locali ; ut videre est in lapide parvo glareoso, qui 
positus in aceto forti ad latera patellse (ut facilius 
labatur) per vices gliscit, ut pisciculus. Est et 
genus lapidls aut fossilis, quod immissum in ace- 
tuiii irrequiete se agitat, et huc illuc currit. At 
quce sine impetu isto niiscentur, (ut arbitror) nisi 
quassata, non ascendunt ; velut saccharuni in fundo 
aquie non duicificat in sunmio ; nee crocus colo- 
rat, nisi nioveatur et agitetur. 

Coniiexio, 

Transeundum ad aliud genus dilatationuni, quod 
etiam comniuni vocabulo dissoltitionum (in aliquibus) 
nuncupatur. Fit auteni ubi corpora versus alia Cor- 
pora ainica ruunt in aniplexum ; et, si datur copia, 
aperiunt se ut illa introcipiant. Neque fit ha^c aper- 
tura tuinultuose. aut per penetrationem corporis in- 
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gredieutis, (ut in aquis fortibus), sed placide, et per 
relaxationem corporis recipientis. 

Sistoria. 

DILATATIONES PER AMPLEXUM ET 0CCUR8UM CORPORIS 

AMICI. 

1. Saccharum et gummi nonnuUa, ut tragacanthum, 
in liquoribus infusa, solvuntur ; laxant enim libentcr 
(instar spongiarum) partes suas ad recipiendum li- 
quorem. 

2. Papyrus, seta, laua, et hüjusmodi porosa, liquori- 
bus immersa, aut alias humectata, ita se aperiunt, ut 
deveniant magis mollia, lacerabilia, et quasi putria. 

3. Gaudia subita, ut ob nuutium bonum, aspectus^ 
ejus quod fuit iu desiderio, et similia, licet non cor- 
pus amplectantur sed pliantasiam aliquam, nihilominus 
Spiritus animalium insigniter dilatant ; idque interdum 
cum periculo repentini deliquii aut mortis. Simile 
facit imaginatio in venereis. 

Mandatum. Cogitandum de inveniendis menstruis 
substantiarum specialium : videntur enim posse esse 
liquores et pulpae, tantae cum corporibus determi- 
natis sympathise, ut, Ulis admotis, partes suas facile 
laxeut, easque libenter imbibant; seque per hoc in 
succis suis intenerent et renovent. Hoc enim per- 
tinet ad unum ex magnalibus naturae ; nempe, ut 
rerum humores maxime radicales refocillari et nu- 
tritio ab extra fieri possint, ut in carnibus, ossibus, 
membranis, lignis, &c. Etiam in iis quce opcran- 
tur per divulsionem et penetrationem, est sympa- 
thia sive conformitas : aqua fortis siquidem non 

i A^ctutn in tbe original. — /. S, 
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solvit aurum, ut nee aqua regia communis argen- 
tum. 

Transeundum ad dilatationes per assioiilationem 
aut versionem ; quando scilicet corpus imperans et 
magis activum subigit corpus accommodum et ob- 
sequiosum et magis passivum, ita ut illud in se 
plane vertat, seque ex eo multiplicet et renovet. 
Quod si corpus assimilans sit tenuius et rarius 
quam corpus assimilatuni, manifestum est assimi- 
lationem fieri non posse absque dilatatione. 

Histaria, 

DILATATIONES QU-«: FIUNT PER ASSIMILATIONEM, 8IVE 

VERSIONEM IN TENUIUS. 

1. Aer, et maxime cum commotus est (ut in ventis), 
lambit humiditatem terra?, eamque dcprasdatur et in se 
vertit. 

2. Processus desiccationis in lignis, herbis, et hujus- 
mo<{i tangibilibus, non admodum duris aut obstinatis, 
fit per depnpdationem acris, qui spiritum in corpore 
ovocat et exugit, et in sc transubstantiat : itaque tarde 
hoc fit in oleosis et pinguibus, quia spiritus et humidum 
ipsornm non sunt tarn coiisiibstantialia aeri. 

r\. Spiritus in tangibilibus (qualia diximus) depra^ 
dantur ]>arti»3 ij)5ias crassiores corporis in quo inclu- 
duntur. Nam spiritus qui proximi sunt aeri, ipsi aeri 
olKHiiunt, et exeunt cito : at qui in magis profundo 
corjHuns siti sunt, illi partes interiores adjacentes de- 
prA\lantur, et novuin indc spiritum gignunt et secum 
vvpulant, ut una tandem exeant : unde fit in istis cor- 
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poribns per aetatem et moram diminutio ponderis ; quod 
iieri non posset, nisi pars aliqua non pneumatica in 
pneumaticum sensim verteretur. Nam spiritus jam 
&ctus in corpore non ponderat, sed levat pondus 
potios. 

4. Malti tamores in corporibus animalium discu- 
tiuntor absqae sappuratione aut sanie, per insensilem 
transpirationem, versi plane in pneumaticum, et evo- 
lantcs. 

5. E^culenta flatuosa gignunt ventositates, succis suis 
versis in flatum, et exeunt per ructus et crcpitus ; etiam 
partes intemas extendunt et torquent : quod faciunt 
etiam alimenta proba et laudata quandoque, ob debil i- 
tatem iunctionum. 

6. In omni alimentato, cum pars alimentata tenuior 
est alimento (ut spiritus atque sanguis per arterias in 
animalibus leviores sunt quam cibus et potus), necesse 
est ut alimentatio inducat dilatationem. 

7. Omnium aperturarum, dilatationura, et expan- 
sionum maxima, quatenus ad analogiam inter corpus 
ante dilatationem et post, omniumque pernicissima, et 
qu» minima mora et brevissimo actu transigitur, est 
dilatatio oleosorum et inflammabilium in flammam ; 
quod fit quasi aiiatim et sine gradibus. Estque 
(quoad flammam successivam) plane ex genere as- 
similationum ; multiplicante se flamma super fomi- 
tem suum. 

8. At quod potentissimum in hoc genere est, non ad 
velocitatem primae inflammationis (nam pulvis pyrius 
non tarn cito inflammatur quam sulphur aut caphura 
aut naphtha), sed ad successionem flammje semel con- 
cept« et ad superandum ea qua? resistuiit, est comniis- 
tio illa expansionum in aerem simul et in flammam (de 
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qua supra diximus), qaaa invenitar in pulvere pyrio (ut 
liquet in bombardis et cnniculis). 

9. Notant autem chymist», etiam argenti viyi ex- 
pansionem per igncm esse admodum violentam ; qain 
et aurura, vexatum et occlnsum, quandoque potenter 
erunipere, cum periculo operantium. 

Transeundum ad eas dilatationes, vel distrac- 
tiones et divulsiones, quse fiunt, non ab appetita 
aliquo in corpore ipso quod dilatatur, sed per vio- 
lentiam corporum externorum, quse, cum suis mo- 
tibus prsevaleant, necessitatem imponunt corpori 
iilicui ut dilatetur et distrahatur, Atque ista in- 
quisitio pertinet ad titulum de Motu Libertatis ;. 
sed (ut in reliquis) aliquid de hoc, sed parce et 
paucis, jani iuquireinus. Iste autem motus est 
plerunque geminus : priiiio, motus distractionis a 
vi externa; deinde motus contractionis vel restitu- 
tionis a motu corporis proprio : qui posterior motus 
licet ad condensationes spectet, tamen ita conjunctus 
est cum priore ut hie commodius tractari debeat. 

\I[i%ioria.'\ 

DILATATIONES SIVE DI8TRACTI0NES A VIOLENTIA 

EXTERNA. 

1. Bacula Hgnea et similia flexionem nonnullam pa- 
tiuntur, sed per vim ; illa autem vis distrahit partes 
exteriores ligni in loco ubi arcuatur, et comprimit partes 
interiores : quod si vis illa paulo post remittatur, restit- 
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iiit se baculum, et resilit ; sed si diutius in ea positura 
detineatur, figitur in ea, nee resilit amplius. 

2. Similis est ratio horologiorum (eorum scilicet quje 
moventur per torturam laminarum), in quibiis videre 
est continaum et gradaatum nixum laminarum ad se 
restituendum. 

3. Pannus, et similia filacea, extenduntur majorem 
in modum, et resiliunt citius dimissa ; non resiliunt lon- 
gius detenta. 

4. Caro qoje surgit in ventosis, non est tumor, sed 
violenta extensio camis integralis per attractionem. 

5. Qualem rarefactionem tolleret aer (pro modo scil- 
icet violentiae) tali experimento elicere possis. Accipe 
ovom vitreom, in quo sit foramen minufum : exuge 
aerem anhelitu quantum potes; deinde affatim obtura 
foramen digito, et merge ovum in aquam ita obturatum. 
Post tolle digitum, et videbis ovum attraliere aquam, 
tantam scilicet quantum exuctum fuerit aeris ; ut aer 
qui remansit possit recuperare exporrectionem suam 
reterem, a qua fuerat vi distractus et extensus. Mem- 
ini autem intrasse aquam, quasi ad decimam partem 
contenti ovi. Etiam memini me reliquisse ov^m (post 
exuctionem) cera obturatum per diem integrum, ut ex- 
perirer, si per raoram illam (quas certe nimis brevis erat 
ad experimentum justum) aer dilatatus figi posset, nee 
curaret de restitutione, ut fit in baculis et pannis. Sed 
cum tolleretur cera, aqua intrabat ut prius ; etiam si 
Ovum appositum fuisset ad aurem, aer iiovus intrarat 
cum sibilo.^ 

6. At qualem rarefactionem aqua sustineat, possit 
forte hoc modo deprehendi. Accipe folles : attrahe 
aquam, quantum impleat cavum follium : neque ta- 

* CJoropare Nov. Org. ü. 45. 
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men cleva folles ad summum, sed qaasi ad dimidium. 
Deindc obstruc folles, et nihilominus eleva eos paola- 
tiin ; et videbis, qiiatenus ista aqua recepta sc dilatari 
patiatur. Aut etlain per fisttdam, aat syriiigam. at- 
tmhc nonnihil aqwe ; deinde foramen obtura, et cm- 
bolum adliuc paulatiin attrahe. 

Conwientatio. 

Suspicor etiaai fieri distractionein spiritus aqu» 
in conglaciatione ; sed subtiHs est hujus rei ratio. 
Primo, pro certo poni possit, in omni excoctione 
(puta luti, cum fiunt lateres et tegulse, crustse pauis, 
et siniiliuni) niultuni ex pueumatico corporis exba- 
lare et evolare (ut paulo post monstrabimus), atque 
iiide necessario sequi, ut partes crassiores per riio- 
tuni ncxus magna ex parte (uam est et alius inotus, 
de ({uo nunc sermo non est) se contrahant. Nani 
sublato spiritu nee alio corpore facile subintrante, ne 
detur vacuum (ut loquuntur), in locuni illum quem 
occupabant spiritus succedunt partes ; unde fit illa 
durities et contractio. Eadem prorsus ratione, sed 
modo contrario, videtur necessario sequi, ut spiritus 
in conglaciatione distraliantur. Etenim partes cras- 
siores per frigus contrahuntur ; itaque relinquitur 
ali({uod spatium (intra claustra corporis) oecupan- 
duin ; unde setjuitur si aliud corpus non succedat, 
ut spiritus pneinexistens per niotum nexus distra- 
hatur tantunu quantum partes cnissiores contrahan- 
tnr. Sane id conspicitur in glacie, quod corpus 
interius reddatur rimosuni, crustulatum, et parum 
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tomescat : quodque ipsa glacies, uon obstante in- 
sigui partium contractione, sit (in toto) levior quam 
ipsa aqua : idque dilatationi pneumatici merito at- 
tribui possit. 

Conneocio. 

Transeundum ad dilatationes per deacervatio- 
nem ; quando, scilicet, quod erat cuniulatum et 
acervatum, fit applanatum. Istie autem dilatati- 
(ines pro pseudo-dilatationibus habendse sunt ; di- 
latatio enim fit in positura partium, non in sub- 
stantia corporis. Siquidem corpus manet in ea- 
dem densitate substantise; sed figuram nanciscitur 
ampliorem in superficie, minorem in profunditate. 

[HUtoria.'] 

DILATATIONES PER DEACERVATIONEM. 

1. Aumm per malleationem in iinmensura dilatatur, 
ut in auro foliato ; item per distractionem, ut in argen- 
teis filis inauratis : inauratio enIm fit in massa ante- 
qnam distrahatur. 

2. Argentum etiam fit foliatum, licet non ad tam 
exquisitam tenuitatem quam aurum. Reliqua quoque 
metalla per malleationem dilatantur in bracteolas et 
lamellas tenues. 

3. Gera, et hujusmodi, premuntur et finguntur in 
oblinimenta tenuia. 

4. Gutta atramenti in calamo dilatatur ad exara- 
tionem multarum literarum : quod et fit per penicil- 
lum in pigmentis, et vemice. 



90 HISTORIA DEXSI ET RARL 

5. Crocus in parva quantitate magna m inficit quan- 
titatcm aquas. 

^ Connexio. 

Atque de dilatationibus, et rarefactionibus, et 
aperturis corporum, hiec inquisita sunto. Superest 
jam ut de contrariis actiouibus simili diligentia in- 
quiranius ; id est, de contractionibus, et condensa* 
tionibus, et clausuris corporum. Quam parteni 
Visum est seorsum tractare, eo magis quod non 
omnes actiones ex hac parte sint reciprocse ; sed 
noniiullfe earum propriae, et per se explicandse. 
Etiam, quamvis contraria ratione consentiant, ta- 
rnen in experiinentis vakle diversis investigantur et 
se conspicienda pra>bent. 

Actioni dilatationis per introceptionem corporis 
alieni, reciproca est actio contractionis per emis- 
sionem aut expressionem corporis alieni : itaque 
de eo primo est inquirendum. 

[^Historia.'l 

CONTRACTIONKS PER EMISSIONEM AUT DEPOSITIONEM 

CORPORIS INTROCEPTI. 

1. Consule instantias de dilatationibus per intro- 
ceptionem, et oppone illis easdem instantias postquam 
dilatationes resederint : in his intelliglmus, ubi datur 
rcsidere. 

2. Metalla piira et ])erf(?cta, licet variis modis vex- 
entnr et alterentur, ut in sublimationibus, pra^cipita- 
tionibiis, malagniatibus, dissolutionibus, caicinationibus, 
et hujusmodi ; tanien (natura nictallica cum ab'is cor- 
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pfribaa non bene conveniente) per ignem et confla- 

tionem [ilerunque restitiiuntur, et vertiintur in corpu» 

quäle priiis. Est autem condensatio iata minus vera, 

quia Tidetur esse nihil aliud quam emwsio et escinsio 

aeria qui sc mJscuerat, ant ai^uaruin in qiiibus dissoluta 

ml, ad hoc, iit partes genuinJE corporis metalli rursus 

pORsint. Neque tamen dubium esl, quin corpus 

Ige minus spatinni occupet qnam prius, sed minime 

videCuT densari Bubstatitia. Atque hffic potestas clat>iam, 

i\nje nperit et claudit, viget maxime in metallis. Etiam 

uetalla impnra, et marcasitx, atque minerco metallo- 

eodem modo (per ignem congregatis partibus 

togencis, et emUsa et esclusa scoria et purgamen- 

i) depurautur, Etenim omne metallum purum den- 

est et ponderosins impuro. 
8. Ad magis arctam autem condensationetn metal- 
fecit. si metalla sicpius fusa, ssepius in aquis 
icta Bint ; unde magis obstinata fiunt, et indure^ J 
t. Utrum vero poudere ipso augeantur, pro rationäJ 
lensi, hactenus non constat. De eo fiat experinien-* 
tum. Alqiie iata induratio magis adhuc potenter i 
per crebras solutiones et restitutiones, quam per fusionflH 
et extinctiones. Inquirendum etiam est, in quali gen- 
ant mixtura aquamm indurescant magii«. 
4. Kepeiinntur tarnen modi mortiticationum raetal- 
I, id esl, prohibitionum ne cum soluta et aperta 
Int rcstituanlnr. Id maxiine remitur in argento 
; quod, si strcnuc tundatur, et inter tundcndum 
idatur parum terebinthin^, aut safivas hominis, aut 
Eyri, monificatnr argentum vivnm, et nandacitur 
tüouem et fastidium ad se restituendum. 

« Diligenter inquireniium de mortification- 
ibiw, hoc est, de impedimcntls restitutiouum omniumj 
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Z"'z^. -nn- T^urni ann. iAes esse antipathia eo- 
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' T>: ':r.^ .:•« r-.ia. ££ xpainE^ wT>:<idain condensationis, 
- -: :--:ir '.:lii.'^«: .-^rii^i* ifi^rtiiöiii* ad cognitionem 
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cum de wUite loquiniur, iDtelligimus de virtute et 
<i))enuiui]e Komposita ex jigitatiuiie spiritu» inimti, et 
aere anibieiite. atijue radiis ouelestimn. Sed illud 
interest. tjuod ignis et cidnr veheiuens dilatet corpura 
coufertini, et foriiter. et visibiliter; tetas autetn, in- 
star caloris leniüsimi, paulatiin, et leiiiter, et occulto : 
fuini enim et va|K>res soillcet spissi sunt et connpicut, 
perspiratiüiies vero iieutiqua») ; ut manifestum est 
in (Klüfibiis. Attaiiieu magis subtilis et exquisita 
est es corpuruni atteiiuiitio et rarefactio quee fit |>er 
»•tatem, quam quie fit [>er igiiem.' Nani ignis prse- 
cipitaiis artionem. prieumatirum quod in corpore est 
rapide evolare facit ; humidum qutKjue qund preepa- 
rntum est in pueumatioum subinde vertit, atque tale 
factum emittit: nnde partes taiigibiles sedtdo se in- 
terim et gnaviler coiisttpant, et non parum Spiritus 
(laiiquam manu injecta) moraiitur et detinent. At j 
ietiis pneitmatinim jam factum ad evnlntionem non 
urget subito; unde fit ut illud diutius manens in 
corpore, qnic(]uid in tenue digeri possit sensim et 
-criatim prieparet. parnm ex pnt-umatico jam facto 
I I aride et successive interim evolaiite ; adeo ut anti- 
!{<et fere et tanquam fallat constipationem partium 
mgilnlium. Quamobrem In dissolutione per spta- 
i'iii, Bub finein negotii, parum admodum tangibilis 
liL^itur et manet. Etenini pulvis llle putris, qui per 
Wugos aiinorutii circuitns manut, tanquam consump-J 
tionis reliquiffi, (qualis in sepulchriä et monumendftJ 

l Coniimn: Xov. Org. ii. 90. 
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vetustis Donnunquam invenitur), res quasi nihili est. 
et omni incineratione quae fit per ignem minotior, 
et magis destitutus. Nam cineres etiam succum 
habent, qui possit elici et verti in sales : hujusmo- 
di pulvis minime. Verum, quod ad inquisitionem 
pnesentem pertinet, et cujus causa heec dicta sunt, 
certum est spiritum, quamdiu detinetur in corpore, 
partes tangibiles colliquare, intenerare, conficere, 
subruere ; verum ab ejus emissione partes tangibi- 
les continuo se contrahere et constipare. 

HUtoria. 

CONTRACTIONES PER ANGUSTATIONEM PARTIUM CRA8- 
SIORUM POST SPIRITUM EMISSUM. 

1. In scnectute cntes animalium comigantur, et 
menibm arescunt. 

2. Pyra et ponia diu servata rugas collignnt ; nuces 
autem ita contrahuntur, ut non impleant testam. 

3. Casei vetercs in cortice exteriore efficiuntur ru- 
gosi. Ligna in trabibus, postibus, et palis, tractu tem- 
])oris (pra'sertim si ponantur viridia) contrahuntur in 
arctum, ut disjungantur et hient. Siniile fit in globis 
lusoriis. 

4. Terra in magnis siccitatibus divellitur, et in su- 
l)erficie sua plena rimariim efficitur : etiam qnandoque 
rim.T tam in profnndnm penetrant, ut ad eruptionem 
aquarum causam pra>beant. 

Monitum. Ncmo nugctur, aiens istam contractionem 
in desiccationibns nihil aliud esse, quam absumpti- 
onem liiunidi. Nam si id tantum ageretur ut hu- 
midum in spiritum versum evolaret, deberent cor- 
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pora manere in priore exporrectione et dimenso siio, 
et solumniodo cava fieri, at pumices aut suber ; non 
autem localiter contrahi et minui dimenso suo. 
5.^ Lutum per fornaces cogitnr in lateres et tegulas : 
at si instet calor vehemens, ut in medio fomacis, verti- 
tur etiam nonnulla pars luti et fiinditur in vitnim. 

6. Ligna, si suffocetur flamma, vertuntur in car- 
bones ; roateriain scilicet magis spongiosam et levem 
quam ligna cruda. 

7. Metalla pleraque sepulta in cinicibulis inter pru- 
nas ardentes, et multo magis per fornaces reverberato- 
rias, vertuntur in materiam friabilem, et calcinantur. 

8. Complura fossilia et metalla, et ex vegetabilibus 
nonnulla, vitrificantur per ignes fortes. 

9. Omnia qua assantur, si ignem plus a^quo tolerent, 
incarbonantur, et recipiunt se in angustius dimensum. 

10. Papyrus, membrana, lintea, pelles, et similia, per 
ignem non solum corrugantur in partibus, sed etiam 
se complicant et convolvunt, et tanquam rotulantur in 
toto. 

11. Lintea, a flamma primo concepta, paulo post suf- 
focata, vertuntur in substantias raras, qua? vix inflam- 
mantur, sed facile ignescunt : quibus utimur ad fomites 
flammarum. 

12. Pinguia, ut cera, butyrum, lardum, oleum, et 
similia, per ignem deveniunt frixa et faeculenta, et tan- 
quam fiiliginosa. 

13. Ova contrahuntur ab igne, et quatenus ad albu- 
men ipsorum, colorem mutant a claro in candidum. 

14. Quinetiam si ovum testa exutum injiciatur in 

^ The ten following paragraphs bave in the original a fre^h hcading and 
iftwh »eriefl of numbem. I bave again followed Mr. Montagu's example 
in contiouing the series. — J. S. 
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spiritum vini bonum et fortem, elixatur, et fit candi- 

dum ; similiter et ofia panis injecta in ipsum devenit 

quasi tosta. 

Observationet. 

1. Quamdiu (ut paulo ante innuimus) spiritus in 
corpore detinetur, si per ignem aut calorem excitatus 
et dilatatus fuerit, tamdiu agitat se, moHtur exitum, 
partes tangibiles emollit, intenerat, colHquat : atque 
hoc est proprium opus spiritus, qui digerit et subigit 
partes. Sed postquam spiritus sibi exitum invenerit 
et emissus fuerit, tum prsevalet opus partium, qua; a 
spiritu vexaUe conspirant, et se stringunt ; tarn ex 
desiderio nexus et niutui contactus, quam ex odio 
inotus et vexatioiiis. Atque inde sequitur coarcta- 
tio, induratio, obstinatio. 

2. Est in processu contractionis partium ab igne, 
finis et ultimitas : nam si minor sit copia materise 
per violentam deprsedationem ignis, quam ut co- 
hcerere possin t ; tum dem um se deserunt, et incine- 
rantur et caicinantur. 

Caymeodo. 

Atque de contractionibus quae fiunt ab emissione 
spiritus e corporibus, sive is emittatur per setateni 
sive per ignem sive per calorem potentialem, haw 
inquisita sunto. Actioni vero dilatationis per calo- 
rem actualem externum reciproca est actio contrac- 
tionis per frigus actuale externum. Atque ha>c 
condensatio est omnium maxiine propria et genu- 
ina ; maxime potens etiam foret, nisi quod non 
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habemus hie apud uos in superficie terrae frigus 
aliquod intensum. Frigus autem et caloris remissio 
(nam utrunque hoc loco conjungere visum est) alia 
simpliciter, manente natura sua, condensat ; alia rare- 
fecta (sed imperfecte) restituit ; alia per condensa- 
tionem plane vertit et transformat de natura in 
naturam. De his omnibus jatn pauca sunt propo- 
nenda. 

CONTRACTIONES CORPORUM PER FRIGUS ACTUALE 

EXTERNüM. 

1.^ Aer in vitro calendari pcrcipit gradus tarn frigidi 
quam calidi. Atque temporibus nivalibus super caput 
vitri quasi pileum ex nive posuimus ; qui, licet aer ipse 
illo tempore fuisset hiemalis et asper, tarnen frigus in 
tantum auxit, ut aqua per paucos gradus, acre con- 
tracto, insurgeref. 

2. Superius posuimus, aerem in vitro ad tertias per 
calorem dilatatum fuisse, atque tantundem, remittente 
calore, se contraxisse. 

Mandata. 1. Experimeuto plane dignum est, ut pro- 
betur utrum aer per calorem dilatatus figi in eadem 
exporrectione possit, ut se restituere et contrahcre 
non laboret. Itaque accipe vitrum calendare robus- 
tum, idemque vehementer calfacito ; tleinde os bene 
obturato, ne aer se contrahcre possit ; et per aliquot 
dies obturatum dimittito : deinde in aqnam ita ob- 
turatum mergito ; et postquam in aqua fuerit, aperi- 
to, et videto quantum aquaß trahat, atque utnim sit 

1 I am iociined to think tbat the historia upon thc articie properly be- 
gins here, and not after thc mnmJatn, a» in the original. But as the proces^s 
of inqaiTy is clear enongli as it Stands, I bave not thought it necessary to 
make any alteration. — J. 8. 

TOU IV. 7 
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ad eam proportionem quam alias tracturum fiiisset si 
vitnim statim in aquam iiiisset missum. 

2. Etiam obiter nota (ctsi ad titulum de Calido et 
Frigido potius pertineat) otrum aer, ita fortiter dila- 
tatus et per vini detentus, retineat calorem suum 
miilto diutius quam si os vitri apertum fuisset. 

Historia. 

1. Stella? tempore liiemali, noctibus valde serenis et 
gelidis, apparent grandiores quam noctibus a^stivis se- 
ivnis : quod fit prjecipue ex nniversali condensatione 
aeris, qui tum vergit magis ad naturam aqua? : nam 
sub aqua omnia apparent longe grandiora. 

2. Rores matutini sunt proculdubio vapores, qui in 
aerem purum non erant plene dissipati et versi, sed 
ha^rebant im[)erfecte misti, donec per frigora noctis, 
pra^sertim in rogione media quam vocant aeris, fiierint 
repercussi, et in aquam condensati. 

3. Condensatio pluvise et nivis et grandinis fit simil- 
iter per frigus mediie regionis, quod vapores coagulat 
magis (ut plurimum) in alto, quam rores. Occurrunt 
vero dubitationes du.T, circa qiias diligens fieri debet 
inquisifio. Altera, utrum guttat ipsorum congelentur 
et condensentur in ipso casu; an fiierint illic primo col- 
lecta? et congregata? in moles majores aquanim, in aere 
(propter distantiam a terra) pensiles, qua? postea, per 
violentiam aliquam conquassatie, frangunt se et com- 
minuunt in mittas : ut in nonnullis cataractis Indias 
Occidentalis, (ju;p tam subito et confertim descendunt, 
ut videantur quasi ex vasibus lusie et dejecta». Altera, 
utrum non solum vapores (qui olim fuerunt Inimores et 
aqua% et solummodo restitimntiir ), sed etiam pars mag- 
na aeris puri et perfecti, per frigus (in illis regionibus 
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Tehemens et intensum) non fiierit coagulata, et mutata 
plane^ et versa in pluviam, et rcliqua ; de quo paalo 
post inquiremns. 

4. In distillationibus, humores primo vertan tur in 
vapores ; illi, per remotionem ab igne destituti, per 
latera stillatorii contrusi, et nonnunquam per frigidam 
ab extra iniusam accelcrati, restituunt se in aquas et 
liquores. Image prorsus familiaris rorum et pluvia;. 

6. Argentom vivum prajcipue, neenon metallica alia, 
cnm volatilia facta fuerint, propcrant tarnen ad se res- 
titnendum, et occursn alicujus solidi et materiati mag- 
nopere gaudent. Itaque facile liajrent, facile decidunt ; 
adeo ut quandoque sit necesse vapores ipsorum igne 
persequi, et de igne in ignem transmittere, factis tan- 
quam scalis receptaculorum ignis, ad nonnullam dis- 
tantiam inter se, circa vas; ne vapor, postquam per 
ascensionem paulo fuerit remotior ab igne, citius quam 
expedit se restituat. 

6. Quae ab igne colliquata fuerint, post remissionem 
caloris densantur et consistunt ut prius ; ut metalla, 
cera, adeps, gummi, &c. 

7. Vellus laneum, super terram diutius jaccns, col- 
ligit pondus ; quod fieri non posset, nisi aliquid pneu- 
maticum densaretur in ponderosum. 

8. Solebant antiquitus nauta^, vellcribus lanae, tan- 
quam tapetibus aut aulaßis, vestire latera navium noctu, 
ita ut non attingerent aquam ; atque indc mane ex- 
primere aquam dulcem, ad usum navigantium.^ 

9. Etiam expertus sum de industria, quod alligando 
quatuor uncias lanaB ad funem, qui demittebatur in pu- 
teum 28 orgyarum, ita tamen ut aquam per sex orgyas 

1 Pliny, xxxi. 37. The same thing is mentioned in the Sylva Sylvarum 
(76.)* M aIbo the experiment detaiied in the next paragraph. 
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non attingeret, ex mora unius noctis crevisset pondus 
lanaE" ad quinque uncias et drachmam unam ; et haBsis- 
sent per exterius lana) plane guttae aquae, ut ex iis tan- 
quam lavare aut madefacere manus quis possit: idqnc 
itenim atque iterum expertus sum, Variante quantitate 
ponderis, sed semper multum aucta. 

10. Lapides, ut marmora et silices, atque etiam tra- 
bes ligneae (prgescrtim pictai et oblitae oleo), manifesto 
madefiunt sub regclationibus aut tempestatibus aus- 
tralibus ; ut tanquam exudare videantur, et gutt® inde 
detergi possint. 

11. In gelu madido (quod Anglice Rynes vocant) 
fit irroratio in a}dibus super vitra fenestranim ; idque 
magis interius versus cubiculum, quam exterius ad 
aerem apertum. 

12. Anhclitus, qui est aer primo attractus ac deinde 
intra cavum pulmonum brevi mora parum humefactus, 
super specula aut corpora polita (qualia sunt gemm.T, 
Innnna} ensium, et similia) vertitur in quiddam rosci- 
dum, quod paulo post instar nubeculai dissipatur. 

13. Lintea, etiam in a?dibus (ubi ignis non accendi- 
tur), colligunt humiditatem, ita ut foco appropinquata 
fiiment. 

14. Pulvores omnos in rcpositoriis conclusi colligunt 
liumiditatom, ut luTreant et quasi glcbefiant. 

15. Existimatur origo fontium et aquarum dulcium, 
qu;o ex terra soaturiunt, fieri ex aere concluso in cavis 
terra* (pnvsertim montium) coagulato et condensato. 

lt>. NobultT sunt condcnsationes aeris imperfecta», 
i\nnniist*T ex longe majore parte aeris et parum aquei 
vaiK>ris ; et fiunt, hieme quidem, sub mutatione tem- 
pestatis a golu ad regelationem, aut c contra ; aestate 
vero et vere, ex expansione roris. 
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Miamtinm. ■ 1. QuiB versio »«rifl in aquam utilissima 
res e^et, idoirco omnes instantiie qnae sd Iiw iiinu- 
unt ililigeiiter pensitaadic: atque inter aiia. in oerto 
ponendum, utrum csadationes marmorum, et simil- 
inm, in tempestatibus austraübus et pluviosis siiit 
mer» condeiisationea aeris a duritie et Ijevore lapi- 
dum repercussi, inalar anheütus in speculo ; an pai^ 
dcipent QQunibil ex succo et pneiiiuntico intrinsecu 

2. ProliEilio fieri possit per pannnm lineuni anl 
lannm snpra Inpidem positam : nam ai tunc quoqiu 
csudat lapis, participat exudatio es causa interiore.« 

Commentatio. 

Quod ipse aer vertatur in aquam in regionibus 
BUpeniis, omnino necessario coiicludttur ex conser- 
vatiuue rerum. Naiii certissiniuui est humores ma- 
ris et terrfe verti in aerem purum, pustquani vapo- 
pum naturain, tempore et consortio et rarefactione 
plenaria, penitus exuerlnt. Itaque si non esset re- 
ciprocatio. ut at>r vicissim quanduque verteretur in 
»quam, quemadniodum aqua vertitur in aiVem, non 
MifRcerent plane vapores, qui remanent novelli et 
Linperfecte misti, ad pluvias et Imbres et re-integra- 
tiones s|>ecleruni ; ged secutie foreiit siccitates in- 
lülerabilea, et conflagratio, et vonli inipetuosi, et tu- 
tnores at-ris, ex aüre perpetuo multiplicato. 

17,' In conglaciatione aqu^, moles corporis integri 

' In th(i origlo«! Ilio liendiog Bitniria a «[wutncl he«, and Ih« wri« at 
o»iBh*n btelos »freiili. Bul as il i> nliviously a oonlinualion of tlip inquiiy 
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non docrescit, sod intiiraescit potiiis. Fit tarnen mani- 
testa deiisatio in partibus ; adoo ut conspiciaiitur rimae 
et divulsioncs intra corpus glaciei. Etiam quanddqiie 
(si aer siibintrot) cernuiitur sonsim capillitia et fila et 
fli>souli. Glacit»s aiitem innatat atjua? ; ut manifest iiiu 
sit, non fieri densationem inteijralein. 

18. Vinum tardius congelascit quam aqua ; spiritus 
vini non omnino. 

10. Aqua« ibrtes et argentum vivum (arbitror) non 
gelascunt. 

20. Oleum et adeps gelascunt et densantur, sed non 
ad indurationem. 

21J Golu teiTuui iacit concrescero, eamque reddit 
siccam et durani. 

22. Poeta alt de rogionil)us Iiyperborcis : 

2^. Id quod faciunt tabula> ligiieas pni'sortim in 
juncturis glutinatis. 

24. Etiani clavi, per eontractionom frigoris, docidnnt 
(ut roferunt") e parietibus. 

2^). Ossa aninialiuni per gelu deveriiunt magis crispa ; 
adeo ut ti-aetuni ipsorum ])er liujuNmodi tomjjora et fa- 
cilius Hat, et a^mus curotur. Di'riicpie omnia dura red- 
duntur per frigus luagls Iragilia. 

20. Condensantur mauilbstr» arju.'v aut succi in laj)- 
ides splondentes sive erystallinos ; ut videre est in 
caYenii> subtemmois intra rup(N : ubi eernuntur stilbe 
nuiltitormes on-^tar stillarum conglaciatarum) sed fix;e 
et saxo:i-. pon>ile>, qua> in ip=^<> J^^^-^^^" C'^'^^^o seilioct et 

.- .V.. I... ■■ . c i- s-.i>rf:;h-.ii^ avvoriinj; to Wie typufmiplii«;!! arraimom.-iit 
''^* Tt!J'i*^^- ''■^ n..;'i un-hrred in iW ..riffii.al. - ./. S. 
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tardo) congelatSD fuerunt. Utrum vero matcria ipsa- 
rum Sit prorsus aqua, an succus nativus lapidis (saltem 
commistus) in dubio est ; praBsertim cum gemmae et 
crystalla in rupibus apertis exurgant saspe et cxcrescant 
(quod non potest imputari aquaB adhaerenti) in sursum, 
et non decidant aut pendeant. 

27. Lutum manifesto condensatur in lapides ; ut 
videre est in aliquibus lapidibus magnis compositis ex 
parvis caiculis. qui materia lapidca satis polita, et aoque 
dura ac ipsi calculi, in interstitiis caiculorum congluti- 
Dantur. Sed videtur liaK; eondensatio fieri non solum 
ex frigore terra*, sed per assimilationem, de qua paulo 
post. 

28. Sunt quaedam aquae, quae lignum, etiam paleas 
(ut aiunt) et hujusmodi, condensant in materiam lapid- 
eam ; adeo ut pars ligni adhuc integri, qua) fuerit sub 
aqua, sit saxea; quas emineat, maneat liguca; quod 
etiam vidi. De eo diligentius inquirendum, cum mul- 
tum lucis pro^bere possit ad operativam condensa- 
tionis.^ 

Mandatum. Probabüc est aquas metallicas, ob den- 
sitatem quam contraxerint a metallis, posse habere 
naturam insaxantem. Fiat probatio per stipulam, 
fob'a crassiora, lignum, et similia. Sed arbitror deli- 
gendas esse aquas metallicas quae fiunt per ablutio- 
nem aut crebram cxtinctionem, potius quam per dis- 
solutionem ; ne forte aquaß illau» fortes et corrosivae 
impediant condensationem. 

29.2 In China liabent mineras porcellanae artificiales, 
defodiendo (nonnullas orgyas subter terram) massam 
quandam caementi ad hoc praeparati et propra ; quae 

1 Compare Gilbert, Physiol. v. 22. 

s The onginal repeats Uie heading {hUtoria) here. 
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post quadraginta aut circiter annos sepalta vertitur in 
poreellanam ; ita ut transmittant homines hujusmodi 
minenis de h^rede in hseredem.^ 

30. Accepi rem fidei prol)ataB, de ovo quod diu jacu- 
erat in fundo aqua?, quae circuibat aedes ; quod inven- 
tum versum erat manifesto in lapidem, manentibus 
coloribus et distinctionibus vitelii, albuminis, testae; 
sed testa erat fracta hie illic, et splendescebat in 
crustulis.2 

31. Audi vi saepius de versione albuminis ovi in 
materiam lapideam ; sed nee veritatem rei nee modum 
novi. 

32. Flamma proculdubio, cum extinguitur, vertitur 
in aliquid ; videlicet in post-fumum ; qui et ipse ver- 
titur in fuliginem. De flammis vero spiritus vini, et 
hujusmodi aurarum, diligentior facienda est inquisitio, 
in quäle corpus densentur, et qualis sit post-aura ij)- 
sarum. Neque enim a})paret fuliginosum aliquod, ut 
in flammis ex oleosis. 

Connexio. 

Atqüe de contractionibus corporuni per frigus 
actuale, sive hoc fiat in aere, sive in aquis et liquori- 
bus, sive in flamma ; ac rursus, sive illa sit contrac- 
tio simplex, sive restitutio, sive coagulatio et versio, 
hsec iuquisita sint. Sequitur actio qu^e opponitur 
dilatationi per calorem potentialem, scilicet contrac- 
tio per frigus potentiale. 

1 This aiYOunt seemA to be takon from Marco Polo, ii. 77. 
* Compare Sylv. Sylvar. 85. 
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CONTRACTIONES CORPORÜM PER FRIGUS POTENTIALE. 

1. Quemadmodum consulcndae sunt tabulre medici- 
nales qualitatum secundarum ad inquisitioncm de calore 
potentiali, similiter consulcndsc sunt ad inquisitionem 
de frigore potentiali : in quibus excerpi debent potis- 
simum astrictio, repercussio, oppilatio, inspissatio, stu- 
pefactio. 

2. Opium, hyoscyamus, cicuta, Solanum, mandra^^- 
ora, et hujusmodi narcotica, Spiritus aninialium mani- 
festo densant, in se vertunt, sufFocant, et motu privant. 
Utrum vero super corpora mortua aliquid possint, 
fiat experimentum maccrando carncs in succis ipsorum 
(ad experiendum si succedat denigratio et gangnuna) ; 
vel macerando semina et nucleos (ad experiendum 
utrum mortificent ipsa, ut non crescant) ; vel linendo 
summitatem vitri calendaris per interius succis ipsorum, 
(ad experiendum utrum aliqualiter contrahant aerem). 

3. Apud Indias Occidentales reperiuntur, etiam per 
deserta arenosa et valde arida, cannae magna», quae 
super singulas juncturas, sive genicula, bonam copiam 
praebent aqure dulcis, magno conimodo itinerantium.^ 

4. Refenmt esse in quadam insula, aut ex Terceris 
aut ex Canariis, arborem qujc perjKJtuo stillet ; imo 
qua) nubeculam quandam roscidam semper habeat im- 
pendentem.^ Digna autcni res cognitu esset, utrum 
inveniatur in vegetabili aliquo potentiale frigus, quod 
denset aerem in aquam. Itaque de hoc diligenter in- 

^ ThoQffh the headin g { fftitorin) is omittctl lu-re in tho oriffinal, it is in- 
troduce«! botwcen tlie mfiruhtum and thc para^aph nunibered 7., and thcro- 
fcre nniüt have Iwen omitted herc by ovcrsight. — J. S. 

^ See Purcha!»'8 Pilgrim.««, v. p. 913. 

* Ibid. iv. 1359. The Island is Ferro. 
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quiratur. Scd magis existimo, lias esse cannas genic- 
ulatas, de quibus diximus. 

5. Inveniiintur super folia nonnullarum arboruin 
(veluti quercus) quje unita sunt, nee humorem sugunt 
aut condunt, prjecipue meiise Maii apud nos, rores 
duices, instar inannit», et quasi melliti : utrum vero sit 
vis aliqua in foliis coagulans, an tantum illa rores 
cominode excijnant et custodiant, nou eonstat. 

0. Vix invenitur corpus, in quo emineat tantum 
Potentiale fi-igus quantum in nitro. Nara ut aromata, 
et alia, (licet ad tictum miniinc) tarnen ad linguam 
aut j)alatum liabcnt calorem percoptibilem ; ita etiam 
nitiiini ad lingnani vel palatum liabet frigus ]>ercep- 
tibile, nia;iis (|uani sonipervivnm, aut aliqua herba ex 
niaxiuie iHo:i(b's. Itaque videtur subjectum accommo- 
dum ad exj)criL'nduni virtntcm potentialis frigidi in 
nitro. Poterit autom esse mandatum tale: 

Mandatum. Accipc minutaiu vesicani ex pellicula, 
quantum fieri potcst, tonui. Infla et liga ; et merge 
eam intra nitrum jkt aliqnos dies, et exime ; et nota, 
si vesica aliqualitor flacccscat : quod si facit, scias 
frigus nitri aörein contraxisse. Fiat idem exj;»eri- 
nientum mergendo vesicam intra argen tum vivum. 
Sed debct suspundi vesica per filuin, ut mergi pos- 
sit, et minus oi)i)rinii. 

7. Accipe ungucntum rosarum, aut hujusmodi ; in- 
funde aceti nonniliil : tantum abcst ut liquor aceti 
reddat unguentum magis liquidum, ut contra illud 
reddat magis induratum et solidum. 

Conne.vfo. 
AcTioNi dilatationis per aniplexum opponitur 
[actio] contractionis per fugarii et antiperistasin. 
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Quemadmodum enim corpora versus grata et ami- 
ca 86 laxant undiquaque, atque eunt in occursum ; 
ita cum incidunt in odiosa et inimica, fugiunt undi- 
quaque, et se contrudunt et constriiigunt. 

J[Hi8toria.'] 

CONTRACTIONES CORPORUM PER FUGAM ET ANTIPE- 

BI8TASIN. 

1. Calor ignis per antiperistasin vidctur nonniliil 
densari, et fieri acrior, ut sub gelu. 

2. Contra, in regionibus torridis, videtur densari 
frigus per antiperistasin ; adeo ut, si quis se recipiat 
ex campo aperto et radiis solaribus sub arbore patu- 
la, statim cohorreat. 

3. Attribuitur, nee ])rorsus male, ista operatio con- 
tractionis per antiperistasin medite re<jioni aciris, ubi 
coUiodt se et unit natura fricridi, fugicns radios solis 
directos sparsos a coelo, et rcflexos resilientes a terra ; 
unde fiunt magnse condensationes in illis partibus 
pluviarum, nivis, grandinis, et aliorum.^ 

4. Merito dubitari possit, utrum opium et narcot- 
ica stupefaciant a potentiali frigido, vel a fufra s])i- 
ritaum. Nam videtur opium partes habere calidas, ex 
fortitudine odoris, ex amaritudine, et provocatione su- 
doris, et aliis signis. Verum cum emittat vaporem 
inimicum et hombilem spiritibus, fiigat illos undicjua- 
que ; unde se coagulant, et suiFocautur. 

Cannexio, 

AcTiONi dilatationis quae fit per assiniilationem et 
versionein in tenuius, opponitur actio contractionis 

1 Ariftt. Meteor, i. 12. 
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quse fit per assimilationem et versionem in densius. 
Intelligiiiius autem, quando hoc fit nou per frigidum, 
vel actuale vel potentiale, sed per imperium corporis 
niar^fis activi, quod se multiplicat ex corpore magis 
passive. Assimilatio autem ad densum magis rara 
est, et minus potens multo, quam assimilatio ad ra- 
rum; quia corpora densa magis sunt ignava et iuer- 
tia ad opus assimilationis quam tenuia. 

[5i«toria.] 

COXTRACTIOXES CORFORUM PER ASSIMILATIONEM, SIVE 

VERSION EM IN DENSIUS. 

1. Supra notavimus, lutum inter lapidcs parvos den- 
sari in matcriam lapidoam. 

2. Latcra dolionim dcnsant fa^ces vini in tartarum. 

3. Dcntes densant ea quae ex manducatione cibi 
et humoribus oris adliaTcnt, in squamas, quae purgari 
et abscindi possint ; verum aeque duras ac ipsum os 
dentium. 

4. Omnia dni^a et solida aliquid ex liquoribus et in 
fundo (maxime) et per latera adhaßrentibus conden- . 
sant. 

5. Qmecunque alimenta vertuntur in corpus alimen- 

tatum magis densum quam corpus ipsius alimenti (sicut 

cibus et potus in animalibus vertuntur in ossa, calva- 

riam, et cornua), in assiniilando (ut manifestum est) 

condensantur. 

Cojinexio. 

AcTiONi dilatationis per violentiam externam, sive 
ex appetitu sive contra appetitum corporis dilatati, 
op[)onitur actio contractionis per violentiam similiter 
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externam ; cum corpora ponuntur in necessitate, ab 
illis quse in ipsuin agunt, cedeiidi et se comprimendi. 

[^Historia,'} 

CONTRACnONES CORPORUM, QU^ FlüNT PER VIOLEN- 

TIAM EXTERNAM. 

1. Aer per violentiam sive compressionem externam 
aliquam eondensationem facile patitur ; majorem vero 
non tölerat : ut in violento impetu ventorum et terrae- 
motibus liquet. 

2. Aceipe catinum ligneum, inverte concavum ejus, 
et dimitte in aquam perpendiculariter, et facito illum 
descendere, impellens manu. Portabit secum acrem 
usque in fundum vasis, nee recipiet aquam interius, nisi 
parum infira summa labra ; id ex colore Hgni madcfacti 
apparebit. Tanta autem fiierat condensatio aut com- 
pressio aeris, non amplior. Hoc ipsum insigniter a])- 
parebat, invento instrumento ad usum operariorum sub 
aqua.^ Illud tale erat. Deprimebatur dolium mag- 
num et concavum aere impletum. Illud stabat supra 
tres pedes metallicos, crassos, ut mcrgi posset. Pcdcs 
erant breviores statura hominis. Urinatores, cum res- 
piratione iis opus esset, flectebant se, et inserebant 
capita ipsorum in dolium, et respirabant : et hoc rcpe- 
tebant, et opus continuabant ad moram nonnullam ; 
quousque scilicet aer, qui per insertioncm caj)itis som- 
pcr in quantitate nonnulla e dolio exibat, ad minimum 
diminutus esset. 

3. At quantum ipsum condensationis, quod libenter 
toleraturus sit aer, cognoscere et supputarc possis hoc 
modo. Aceipe pelvem aquae plenam : mitte in eam 

1 Compare Nov. Org. ii. 50. 
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cl*.'l'nlura ex motallo, aiit lapidi-m, qui rosidcat in fiin- 

(]... Snjirrimpuiie csitiniiui, vel inn)olk»ns manu, vel ex 

Hr. : .i! • i:a tabrii'atiun, ut fmuliiin .'^jwnte petat. Si 

j! •::!:> :'.;-,:ii talis nia^iiiitiuliiiis, ut aiir con Jonsati- 

■ :..::: ::.;!:> a«l o;l(|]iulnm intra catinum ivcipiomium 

^L:r. !.:: ■ ..''.r.ri'r jiati ])ossit, comlousalüt so aör j>Iaciclo, 

vT :-..;"::> v:i: alias nidtus : sin niaioris iuorlt mairnitudi- 

T. >. •.:..::i a»'r Ik-mo forro [»ossit, ro<istot aör, ot lovaljit 

;;.•.> ...;:•! ip-ius catini, ot oxibit in Inillis. 

t :':..::! ox conipros-iono vosi<'a» vidobis qucnisquc 
: " :..! *. .^-'iir sino ruptura ; aut otiam ex ibiliims 
."•. luio obturatis, (jn-ius foraniinibus conipro.-;- 
.'.v.vk'n^ationo aqu.o tali* a nobis factum est 
:.:::!.* (ilobuiii litii il'ciuuis pluinbi?uin. cum 
• :.. v'ra-si-, ot {'»rainiuc in suninio non mair- 
..:■.■. ;i pia ivj>Ioviimi<, ot f(inunt*n niotallo (ut 
: :inio solidavinui**. Tum ixb>biim illum, 
. ..; -^ pulns contrario^, j)riino mallois, duindo 
■ . ■". V •bu>tum, Ibrtitcr comj»rossimus. Cum 
.. Mtii» multum >UNtulissot ox capaoitato 
: ". . tavain quasi diniiuuta fuissot. tam- 
.-> ^u^^tinuit so acpia condousari. Scd 
• : «'-injirossa non tolrrabnt, sod oxil)at 
* .s",::!bus solidi nu'talli, ad nicKlum parvi 






•u-, quom \(H'ant, violontU'«, vcliiti 
'. >.ij::iitarum, spiculnnnn, machina- 
' '.irMrum, ox])o«litur ]»cr cornjiros- 
....:n oi»r[M>runi, et iiixuin ipsorum 
, .:ui»d ruin ooinnuKk* ad tcnq»ijs 
vv movontur. Nam solida, pra*- 
•. ■•- s ^mpi'i'ssionoui a'^fro admodum 

.1« I«.»:-.' .'a .Vur. Ory. ii. 4"i. 
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tolerant. Verum hujusce rei inquisitionem ad titulum 
de Motu Libertatis rejicimus. Etenim, ut sa^pius dixi- 
mus, titulus praesens de Denso et Raro spicas tantum 
legit, non demetit. 

6. Quo Corpora sunt rariora, eo ab initio se contra- 
hunt facilius ; quod si ultra terminos suos compressa 
iuerint, eo se vindicant potentius ; ut in flamma et aere 
clauso manifestatur. 

7. Flamma simpliciter compressa (licet sine flatu, 
ut in pultere pyrio) tarnen magis furit ; ut conspici 
datur in fomacibus reverberatoriis, ubi flamma impe- 
ditur, arctatur, repercutitur, sinuat. 

Monitum. Dllatationi per deacerv^ationem non op- 
ponitur actio reciproca : quia corpora deacervata 
non coacervantur rursus, nisi per conflationem : ut 
in restitutione metallorum, de qua supra. 

Commentaiio. 

Est et aliud genus fortasse contractionis corpo- 
rum, non ex reciprocis sed positivum et per se. 
Arbitramur enim, in dissolutione corporum quse fit 
in liquoribus, ut in dissolutione raetallorum, etiam 
gummi, sacchari, et similium, reeipi corpus aliqua- 
tenus intra liquorem ; neque tarnen liquorem pro 
rata parte corporis recepti dilatari aut exporrigi. 
Quod si fit, sequitur ut sit condensatio ; cum idem 
spatium contineat plus corporis. Gerte in disso- 
lutione metallorum, si aqua seniel exceperit onus 
suum, non dissolvit amplius, nee operatur. Hanc 
autem condensationem (si talis quaepiani sit) con- 
tractioneni corporum per onerationem appellare pos- 
sumus. 
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iiandatum. Immitte aquam in cinerea pressos ad 
suminum ; et nota diligenter quantum dccresoat de 
exporrectione cinenim, postquam receperint aqnam, 
ab ea quam habuerunt prius intermisto acre. 

Observationes. 

Efficiontia dilatationis corporum, quae ex inquisi- 
tione priore in lucem prodeunt, sunt novem. 1. In- 
trooeptio sive adniissio corporis alieni. 2, Expan- 
sio naturalis, sive praeternaturalis, spiritus innati. 
S. Ignis, sive calor externus actualis ; aut etiam re- 
niissio frigoris. 4. Calor externus potentialis, sive 
Spiritus anxiliares. 5. Liberatio spiritunni a vin- 
culis partium. 6. Assiniilatio ex imperio corporis 
rarioris magis activi. 7« Ainplexus, sive itio in 
occursum corporis aniici. 8. Distractio a violen- 
tia externa. 9. Deacervatio, sive applanatio par- 
tium. 

Eflicientia vero contractionis corporum sunt octo. 
1. Exclusio aut depositio corporis introcepti. 2. An- 
gustatio sive contractio partium post spiritum emis- 
sum. 8. Frigus externum actuale ; aut etiam re- 
inissio caloris. 4. Frigus externum potentiale. 5. 
Fiiga et antiperistasis. 6. Assimilatio ex imperio 
corporis densioris nijigis activi. 7- Compressio 
per violentiam externam. 8. Oncratio, si modo 
uliqua sit. 

Actiones dilatationis per spiritum innatum, et per 
libiTationom spirituum, et per deacervationem ; at- 
que rursus. actiones contractionis per constrictionem, 
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Reliquie actiones suut 



Ibnt uctiontis sine red|in)co. 
feciproc%. 
Oilatatifines per introceptiuiiem et per deacerva- 
donem sunt jiseudo-dilatationea ; »iciit et contrac- 
tiones per exciusionem, sunt pseudo-condensaliones : 
sURt enim locales, non substantiitlea. 

Espansin per ignem sive calorinii sine si^paratione 
^ est omiiiuui simplidssima : tu. tit in pueümatico pur», 
rat aere ; ubi nihil exhalat, nihil residet, sed niera 
iit dilatatiu, eaque ad ampliationeni spatii sive ex- 
porrectionis insignem. Utrum siniile quippiam tiat 
in flatnina. videlicet. utrum flamm» post expansionem 
prim» iiccensionis {quae est magna) jam facta flam- 
nia (abi magnus est atiibientium ardor) se adhuc 
magls expatidat, difficile cogiiitu est, propter cele- 
rem et mumentaiieam extinctioiiem flanmia; : verum 
de hoc In titulo de Flamnta inquiremus. Proxiina 

»knie ditaiationi (quatenus ad simplidcaterii) est ex- 
IMDsio quie tit in rolliquatioue nietallorum, aut in 
emollitione ferri et cerie, et similiuin, ad tempus, 
anteqiiam aliquid üat volatile et emittatur. Verum 
htpc dilatatio occnita est, et fit iutra elaustra corporis 
inte^ralis, nee viaibiliter exporrectionem mutat aut 
ampliat. At simul ac incipiat In corpore aliquii 
quippiam evolare, tum actiones Hunt complicatte, 
partim rarefacientes, partim contrahentes : adeo ut 
contrariiF illte actiones ignis, quie vulgo notniitur, 
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quod in altera spiriliis ernitdliir, 
m «ktra detinetur. 

CiNidensatio qute fit per igaem, licet □<>□ 
[ w a i wtwleiiaatio (est eoim substantialis), tanien «st 
CMdMBMtio potius secundum partes, quam secuD- 
•fean lotutn. Nam contrahontur cerce partes cras- 
iMWli ; ita tarnen ut corpus integrum reddatur map 
ps cavain et porosum, et minus ponderosi 

Canonet mobile«. 

1. Summa materise in universo eadem manet; 
D^n« fit transactio, aut a nihilo, aut ad nihi- 
lum. 

i. Ex siitnma in aliquibus corporibus est plus, in 
ali^uibus iiiiuus, sub eodem spatio. 

3, Copia et paucitas materise constituunt notionea 
densj et rari, recte acceptas. 

4. Est terminus, sive non ultra, densi et rari, s«ii 
mm in eute aliqiio nobis noto. 

3. Non est vacuum in natura, nee congregatum 
nrc interinistum. 

6, Intcr terminos densi et rari est plica materi», 
per quam se complicat et replicat absque vhcuo. 

7- DitlerentiiB densi et rari in tangibiübus nobis 
ncwis parum exccdunt rationes Sä partium. 

8. Differentia a rarissimo tangibJli ad densissi- 
niuni pneumaticum habet rationem centuplam et 
ainplius. 

9. Flamiiis est iit-re rarior, ut et oleum aqua. 
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10. Flamrtia non est &er rarefactus, ut nee oleum 
est aqua rarefacta ; sed sunt plane Corpora hetero- 
genea. et non nimis amica. 

1 1 . Spiritus vegetaliilium et animalium sunt 
aurae composiUe ex pneumatico aereo et flammeo; 
qaenjadmodum et succi eorum ex aqueo et oleoso. 

12. Onine tangibJle apud nos habet pneumati' 
cum, sive spiritum, copulatuni et Jnclusum. 

13. Spiritns, quales sunt vegetabilium et an 
liutn, non inveniuutur apud nos soluti, sed in 
gibili devincti et ronclusi. 

U. Densuni et rarum sunt propria opificia calidi 
et frigidi ; deiisum frigidi, raruni calidi. 

15. Calor super pneutnatica operatur per expan- 
Hioneru sinipliceni. 

16. Calor in tangibill exereet dopiicem Operatio- 
nen!; semper dilatando pneuniaticum, sed crassum 
'tilerdum contrahendo, interdum laxando. 

17- Nornta auteni ejus rei tatis est: apiritUB 
missus corpus contrahit et indurat ; detentus in- 
tenerat et colliquat. 

18. Colliquatio iucipit a pneumatico in corpore 
^tpandendo ; aliie dissolutiones a crasso, tiberando 
operationem pneumatici. 

19. Post calorem et frigus, potentissima sunt 
'■«'1 rarefactionem et condensationeni corporura con- 
■*ii5us et fug'a. 

^. Restitutio a violentia et dilataC et condenaat, 
in adversum violentiie. 
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£. AsKOciiatio et dilatat et condensat, prout est 
iäus^ JBSsimilato rarius aut densius. 

äL H^D«^ Corpora sunt rariora, eo majorem susü- 

<\' i*- ojsamonem et coiitractionem per exteniam 
-k MT^niuizr. ad certos terminos. 

ü >: rensura aut pressura in corpore raro trans- 
^r^ftCsÄTzr lerminos sustinentise, tum corpora rariora 
Tvctivczs se vindicant in libertatem quam densiora, 
iiBiL >£:nc uiagis activa. 

x4. Potentissima omnium expansio est expansio 
jfc>rs rt ilainmse conjunctini. 

;l.'. ImpertVctiie sunt dilatationes et contractiones, 
i.>f fjk'ilis et priKÜvis est restitutio. 

^, IVnsuni et rarum magnum habent conseu- 
s-:r. cum gra\'i et levi. 

:?7- Pariv suppeditatur homini facultas ad con- 
i^cs;jk:x4i^n« ob defectum potentis frigidi. 

Ä^. .fltas est instar igiiis lanibentis, et exequitur 
.•ivm caüoris. sed accuratius. 

';J^*. .i\tas deihicit cor|)ora vel ad putrefactionein 
^^' AC aLTt^taotionem. 

Oytativu cum proximis, 

\ Versio aeris in aquam. 

■** ■ Kontos in cavis montium. Exudatio laj)- 
c'.:-*. K.rAvlo anhelitus. VcIIus super latera navi- 
XII. :.:-• Moteoni aquea, &c. 

^ A-j:^uieiitum ponderis in uietallis. 

iS<*r-99. §7.— /. -s. 



HISTORIA DEKSI ET RARI. 117 

Pweima. VeTsio fem in cupram, qu. Incremen- 
tum plumbi in cellis, qu. Versio argenti vivi in 
aoram, qu. 

3. Insaxatio terrse, et niateriaruin ex vegetabili- 

bu8 aut animalibus. 

Pnxima. Aqua insaxans. Lapis compositus ex 
lapidibus parvis incrustatis. Stillicidia crystallina 
in speluncis. Caiculi in renibus et vesica et cyste 
fellis. SquamaB dentium. 

4. Varii usus motus dilatantis et contrahentis in 
aere per calorem. 

Ptoxima. Vitrum calendare. Altare Heronis. Or- 
ganum musicum splendentibus radiis solis. Impostu- 
ra de imitatione fluxus et refluxus maris et amnium. 

0. Inteneratio membrorum in animalibus per ca- 
lorem proportionatum et spiritum detentum. 

frozima. Emollitio fern. Emollitio ceraß. Om- 
nia amalagmata. Pertinet ad instaurationem juven- 
tatis : nam omnis humectatio, praeter eam quaß fit ex 
spiritu nativo detento, videtur esse pseudo-intenera- 
tio, et parum juvat ; ut in proprio titulo videbimus. 

Monitum. Parce proponimus sub isto titulo Opta- 
tiva et Vellicationes de Praxi : quia cum sit tam 
generalis et late patens, magis idoneus est ad in- 
formandum Judicium quam ad instruendam praxin. 
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INQUISITIO DE MAGNETE. 



Ix Dr. Rawley's list of works composed by Bacon 

during the last five years of his Hfe, the Inqtiisitio 

de Mutete Stands last but two. The following frag- 

ment, first published by Dr. Rawley himself in 1658, 

and bearing that title, may be presumed to be the 

work in question. Though it seems to be only a 

sheet of notes, the place which it holds in the list 

implies that it was meant to be preserved ; and there- 

fore I place it here rather than in the third part, to 

which otherwise it might seem more properly to be- 

long. It may be regarded as a loose leaf belonging 

to the third part of the Instauratio. 

J. S. 



'iu 



} 



! 



I 



INaUISITIO DE MAGNETE. 



Magxeb tmhit pulverem chalybis pneparatt, quafil 
ad medicinam, etiam chalybem calcinatum ixtm 
luissimum pulverem nigrum, wq-ae. fortiter ac ümiKl 
ferri cnidam : crocum autem Marlia, qui < 
rabigo ferri artiGciosa, hebetius et debilius. Si veroj 
femim disaolvatur in aqua forti, et gutlie aÜqu^e di»- 
saludünis ponantur super vitrum planum, non 
liit magnes fernim, nee trahit aquam ipsam ferratam.1 
Magnes acobcni suum trahit, quomadmudum linufl 
toram fem : parvaque admodum magiietis frustula,V 
alteram alterum trahit, ut pensilia fiant, et capUIata,] 
quemadmodum acns. 
Poue magnetem in tali distantia a ferro, ut noilfl 
interpone pileum ferri, servata distantia, etl 
virtute magnetis per ferrum melius difiii3a,J 
im per medium aeris solius, 

Magnes immissus intra aquam fortem, Ibique per 1 
plures horas manens, virtute nun minuitur. 

Magnt» Iricatione contra pannum (ut udmur ii 
tro), aut contra aüum magnetem, aut calefactus adl 
ignem, virtut« non angetur. 

Magnes alius alio est longe virtuosior : quinetiain ' 
;utem suam, pro modo ejus, ferro tactum trans- 
: virtutem, inquam, non solum verticitatis, sed 
attractionis simplicis. Nam si accipias magne- 
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: rr: 7. ::•;. t'»'iiie fornim (puta cultellum) tangpu, 
:: :■: :::ro.v:o lU-Mlioro >iinilittT alinm cultellum, 
V. :-/.:< ci;!ii.*lliim fortiore iiiugnete tactum niajus tra- 
I-.-.re >. nJii> terri, quam qui debiliore tactus est. 

Miijne< ad a»que distans ferrum traliit per aerem, 
3::iAni. vinuni, oleum. 

Miiinieto, aut pulvere ejus, in aqua forti immerso, 
nihil oniuino dissolvitur, sicut in ferro fit ; licet mag- 
iit;> videatur esse corpus ferro consubstantiale. 

Pulvis maguetis ferrum intactum non trahit, nee 
tactum etiam : attamen ipse pulvis a ferro tacto tra- 
hitur, et adha^ret ; ab intacto autem minime : adeo 
ut pulvis niagnetis videatur passivam virtutem aliquo 
modo retinere, activam autem non omnino. 

Acus sujx^r planum posita, quac magnete non trahi- 
tuT pn^pter pondus, eadem superimposita f\indo vitri 
elevato, ut utrinquc propendeat, trahetur ; quod eo 
magis relatu dignum puto, quia hujusmodi quiddani 
fortasse occasionem dedit frivola) illi narrationi, quod 
adanias magnetis virtutem impediat. Pone enim acum 
super adamantem parvum, in tabulam sectum, magnete 
pr:esente ad distans majus ({uam in quo trahere |H)sset, 
tainen trepidabit : illa autem trepidatio, non prohibitio 
niotus est, sed niotus ipse. 

Magnes ferrum tactum longe vivacms trahit, quam 
intactum ; adeo ut ferrum, quod intactum in data 
distantia non trahit, id in triplici distantia tactum 
traliat. 

Nihil extrahitur fcrri aut metallicjc materix» ex 
magnete per ignem, et nota separationis. 

Magnes non solvitiu- in aqua regis i)his quam in 
aqua forti. 

Magnes in cnicibulo positus, citra tamen quam u 
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flammam immittat, minuitur multum pondere, et im- 
mensom virtnte, ut vix ferrum attrahat. 

Magnes segre liquefit, sed tarnen figuram nonnihil 
immutat, et rubescit ut ferrum. 

Magnes combustus integer, virtutem passivam, ut 
se applicet alten magneti, retinet ; activam ad ferrum 
trahendum fere perdit. 

Magnes in crucibulo combustus emittit fumum, vix 
tarnen visibilem, qui laminam a^ris superinipositam 
nonnihil albicare fiicit : ut solent etiam* metalla. 

Magnes in comburendo penetrat per crucibulum, 
idque tarn extra quam intra fracto, quod a splendore 
splendescere facit. 

Consentiunt omnes, magnetem, si comburatur, ita ut 
flammam quandam luridam et sulphuream jaciat, pror- 
sus fieri virtute evanidum ; eamque nunquam postea 
recuperare ; licet refrigeretur in positura australi, et 
septentrionali : id quod lateribus virtutem indit, et in 
magnetibus non prorsus combustis vires renovat. 

Experimentum factum est, de ferro magnete tacto, 
ac etiam de magnete ipso, collocatis super fastigium 
templi S. Pauli Londini, quod est ex altissimis tem- 
plis Europas ; annon minuerentur virtute attractiva, 
propter distantiam a terra? sed nihil prorsus varia- 
tum est. 
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The following paper of directions for an experimen- 
^ inquiry conceming Light was first published by 
^ter in 1658, among the pieces which he cntides 
■Ä^i« Phihiopkici ; afterwards (from another copy) 
V Dr. Rawley in 1658 ; and since a work with the 
^e title is mentioned in Rawley's list of Bacon^s 
1^ writings, where it Stands last but one,^ I presume 
tiitt this is it, and that it was meant to be preserved. 
If 80, this is its proper place. 

In my preftce to the Parasceve^ I have iioticed 
Bacon^s intention to draw up, with reference to the 
Ifatnral and Experimental History which was to be 
the basis of the new philosophy, certain heads of in- 
qairy showing what points in each subject were more 
particnlarly to be observed ; and I have pointed out 
the importanoe of this part of his scheme, as bearing 
Qpon the qaestion whether it were possible or not to 
prociire a collection of the iacts of natore in the man- 
ner he proposed« One ezample of the thing we have 

1 8m ToL L p. 4«. Kr. Effii hmnrmr inftn tnm tlw allnsicii (ioflm, 
fk Ufu) to afteKk^ßLitp§aik% Omt tiib traet miitt hare becn wrHten befott 
IMt. SMhbBOte.— /.& 
IT. • 
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alreadv seen, in tlie Topica Particularis «w ArticuK 
Inquisitlonis de Oravi et Levi^ given in tlie fifth book 
of tlie De Auffmentis. This is another ; and though it 
does not profess to contain more than a few instanci*» 
by way of example, it serves to show how lie pi-oposed 
to set about the work. If tlie enclosure transmitted in 
his letter to Father Baranzan, which related to a hi»- 
tory of Comets (de qua conficienda ecee tibi artieuIoB 
qiiosdam et quasi topica particularia^^ had been pre- 
servcMl, it would have supplied us with a third. It may 
be thought stränge perliaps that he did no more during 
the last five years of his life towards the Performance 
of a task, which in 1620 he talked of setting about as 
soon as he could find leisurc,^ and which in 1623 he 
was still meditating.2 But the sufficient explanation 
of the matter is, tliat lie ncver had the offer of any 
help in making the proposed colloctions, and therefore 
the proposed directions would have been useless. 

That the suggestions contained in the paper beforc 
US, which was probably drawn up with a view to the 
ßistoria Vistis et Visibiliiim^ should retaiii any substan- 
tial value at the present day, was of coursc not to be 
expected. What value thoy may have had in Bacon's 
time, I do not know. But they remain to prove (if 
proof were wanting) that tlic systeni of observations 
and experiments froin whicli he hoped to procuro a 
collection of the facts of nature sufiioient for the pur- 
poses of philosophy, was not to be carriod oii altogether 

1 Enimvero cum primum huic rci vocaro possimus, con.iilium CFt in sin- 
gulifl veluti interrogando doccre. &o. — ParuiCtre, § 10. 

* No8 autcm Topicis Particularibus tantmn tribulmus ut proprium opus 
de ipsip, in sulijcctis naturalibus difjrnionhu.s et (»hsourioribu«, confiocrc in 
animo habcmu». Domini enira qusei>tionum Turnus, rcrum non item. — De 
Auy. V. 3. 
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withont help from theory. They show also in what 
pardcular way he conceived that a commnnication be- 
tween Theory and Observation might be estabh'shed ; 
and if the points upon which in this case he asks for 
information were not the most critical which might 
have been selected, it must have been owing to his im- 
perfect acquaintance with what was then known about 
Light, not from any inherent impracticability in deter- 
mining what next to ask, when one has a clear idea of 
what one wants next to know. 

In the original, the numbers are placed before the 
first Paragraph of eaeh section, not before the headings. 
Bat as they belong properly to the sections, and not 
to the paragraphs, I have in this respect preferred the 
amuigement of Gruter's copy, where they are prefixed 
to the headings. 

The notes to this fragment (except those marked 
with my initials) are Mr. Ellis's. 

J. S. 



TOPICA INQUISmONIS 



DB 



LÜGE ET LUMINE 



I. Tabuia Prceaentice. 

TiDENDUM primo, quae sint ea, cujuscunque generis, 

*^» progignnnt lucem : ut stellae, meteora ignita, flam- 

^^ ligna, metalla et alia ignita, saccharum inter scal- 

P^ndum et frangendum, cicendula, rores aqiue salsae 

l^rciissae et sparsse, oculi quonindam animalium, ligna 

^onnulla putria, magna vis nivis. Aer fortasse ipse 

^Qnuem possit habere lucem, animalium visui, quas 

^octu cemunt, conformem. Ferrum et stannum, cum 

in aquam fortem immittuntur resolvenda, ebuUiunt, et 

sine igne ullo acrem calorem concipiunt ; utrum vero 

lucem aliquam edant, inquiratur. Oleum lampadum 

magnis fiigoribus scintillat : nocte suda, circa equum 

sudantem, conspicitur nonnunquam lux qunedam tcn- 

ais : circa capillos quonindam hominum accidit, sed 

raro, lux etiam tenuis, tanquam flammula lambens ; ut 

factum est Lucio Martio in Hispania.^ Ventrale cujus- 

dam foeminse nuper inventum est quod micaret, minime 

immotum, sed inter iricandum. Erat autem intinctum 

in ^iridi, atque tincturam illam ingreditur alumen, et 

1 Livy, XXV. 89. 
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crepabat nonnihil cum micabat. Utrum alomen inter 
scalpendum aut frangendum micet, inquirator ; sed 
fortiore (ut puto) indiget fractione quam saccharom, 
quia magis contumax est. Tibialia nonnulla inter 
exuendum nituerunt, sive ex sudore, sive ex tinctnni 
aluminis. Alia. 

II. Tabula Äbsentice in praximo. 

Videndum etiam, quaB sint ca quae nnllam Incem 
edant, quae tamen cum iis quas cdant magnam habent 
similitudinem. Aqua bulliens non edit lucem. Aer 
licet vielen tcr fervefactus non edit lucem. Specula et 
diamantcs, quas lucem tarn insigniter reflectunt, nullam 
edunt lucem originalem. Alia. 

Videndum est etiam accurate, in hoc genere instan- 
tiarum, de instantüs migrantibm^ ubi scilicet adest et 
abest lux, quasi transiens. Carbo iguitus lucet, sed 
fortiter compressus statim lucem deponit. Humor ille 
crystallinus cicendulaj, morte vermis, etiam fractus et 
in partes divisus, lucem ad parvum tempus retinet, sed 
qujjß paulo post evanescat. Alia. 

III. Tabula Graduum. 

Videndum qua? lux sit magis intensa et vibrans, qu» 
minus. Flamma Hgnorum fortem edit lucem ; flam- 
ma Spiritus vini debiliorem ; flamma carbonum peni- 
tus accensorum, fuscam admodum et vix visibilem. 
Alia. 

IV. Colores Imcü. 

Videndum est de coloribus lucis, quales sint, quales 
non. Stellarum alia) Candidas sunt, alias splendidae, 
aliie rubea^, aliie plumbeaj. Flamma» ordinariae fere 
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crocese sunt,^ et inter eas coruscationes coelitus, et flam- 
msB pulveris pyrii maxime albicant. Flamma sulphuris 
eoenilea est et pulchra. In aliquibus autcm corporibus 
sunt purpureae flamma3. Non inveniuntur flammae 
virides.* Qna3 maxime ad viriditatera inclinat, est lux 
cicendulas. Nee inveniuntur coccineaj flamm». Fer- 
rum ignitum rubicundum est, et paulo intensius igni- 
tum quasi candescit. A]ia. 

V. Reflexiones Lucia. 

Videndum quaB corpora lucem reflectunt ; ut specu- 
la, aquae, metalla polita, luna, gemmo;. Omnia liquida, 
et superficie valde aequata et levi, splendent nonnihil. 
Splendor autem est gradus quidam pusillus luminis. 

Videndum attente, utrum lux corporis lucidi ab alio 
corpore lucido reflecti possit : ut si sumatur feiTum ig- 
nitum, et opponatur radiis Solls. Nam reflexiones lucis 
omnino super-reflectuntur (elanguentes ^ tamen paula- 
tim) de speculo in speculum. Alia. 

VI. Multiplicationes Lucis. 

Videndum de multiplicatione lucis, ut per specula 
perspectiva et similia,^ quibus acui potest lux et in 
longinqnum projici, aut etiam reddi ad distinguendas 

* So Gmter's copy. In Rawley's the words/ere crocea sunt are oinitted, 
probably by mistake. — J. 8. 

* Green flames for fireworks are produced by means of copper, which ig 
sometimes employed in a metallic State, and sometimes in verdigriä or in 
Vitriol. 

« Elangutntia in Rawley's copy. — J. 8, 

* This doea not appear to refer to telescopcs, but raerely to bringinp to a 
focus light incident on a convex lens. Consequently this tract seeni» to 
have been written before Bacon was acquainted with tlie inventiou of the 
telesGope, and consequently before 1612. See the Preface to the Descriptio 
Gkln üOtUectuaüi, 
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res visibiles subtilius et melius ; ^ nt videre est iqtud 
pictores, qui phialam aqua plenam ad candelam adhi- 
bent. 

Videndum etiam, num omnia in majore quanto 
lucem non reflectant. Lux enim (ut credi possit) 
aut pertransit aut reflectitur. Qua de causa luna, 
etiamsi fuerit corpus opacnm, tarnen ob magnitudi- 
nem luccm reflectere possit. 

Videndum etiam, utrum aggregatio corporum luci- 
dorum lucem multiplicet. Atque de aequaliter lu- 
cidis, dubitandum non est. Utrum vero lux qnae 
majore luce plane obruitur, ut videri per se non pos- 
sit, adjiciat tamen aliquid lucis, inquiratur. Etiam 
spicndida quseque nonnihil lucis contribuunt. Magis 
enim lucidum erit cubiculum scrico quam lana oma- 
tuiA. Multiplicatur etiam lux per refractionem : nam 
gemma^ angulis intercisae, et vitrum fractum, magis 
splendent quam si plana fiierint. Alia. 

Vir. Modi ohniendi lucem. 

Videndum de niodis obruendi luccm ; veluti per 
exuperantiam majoris lucis, mediorum crassitudines et 
opacitates. Radii solis certe, in flammam foci im- 
missi, flammam veluti (umum quendam albiorem ap- 
])arere faciunt. Alia. 

VIII. Operationes sive Effectus Lud». 

Videndum de operationibus sive effectibus lucis, qui 
pauci sunt ; et ad Corpora, prjesertim solida, alteranda 
paruni ])ossunt. Lux enim pra» omnibus se generat, 
alias (pialitates parce. 

Lux certe aereui nonnihil attenuat ; spiritibus ani- 

1 MiitUm in Gruter*» copy. — J. S. 
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matiuTD grata i'st, oosque eichilarat ; colorum omniaiu 
et riüibilium radioa auhmortuos excitat. Ouuiis enUn 
color, lucis imago fracta est. Alia. 

IX. Mora Lttcis. 
VMendnm est de mora Uicis ; quffi, ut videtur, 
momeiitaiioa eat. Neqiie enim lux, sj per niultas 
lioraa in cubiciilo diiraverit, niagis illud illiiuiiii»!, 
iiiitm si pc-r mumcntunk aliqnod ; cum in calore et 
fii* contra fiat. Et«nim et prior calor manet, et 
iimv-os anperaildittir. Attanien crcpuscula notmihll a 
nliquüs lacis^ provenirc ab aliqiiibus piitantur. 



H X. VicE ei Procegsng Lud». 

Videndiim attente de vüs et processibua lucis. La» 
rircumfiinditur; utrum vero una ascendat paululum, I 
an (Dqualiter dcorsnm et aursum circumfiindatur, 
qiiiratur. Lux ipsa lucem iindique circa se parit ; 
cum corpus lucis, unibrarulo acilicet iiiterposito, noal 
cemator, lux ipsa tarnen omiiia circum ilhimlnat, prcB^.I 
\er ea qiisp sub umbram uinbracjili cadunt j qujB tamett J 
ip«i nonnihil lucis accigüunt a luce circumjecta ; nani.ff 
mtiltn melius aliquid intra iimbram umbrnculi situm ' 
c*mi potest, quam si nulla omnino adesset lux. Ita- 
quo corpus tHsibile corporis alicujus lucidi, et ipaa lux, 
r«3 discrcpantes esse videntur. Lux Corpora fibrosa et 
in:equalis positur») non pcuctrat ; sed tarnen a soHditate 1 
duritis corporis non impcdttur, ut Gt in vitro et simili-l 
buB. Itaque recta linea, et pori non transversi, video-l 
lucem tantum perferre. 
pelatio lucia fit optiuie per aerem ; qui quo purioi 
Ht, eo melius lucem transmrttit. Utram lu: 
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«^-oi'pu» ueris %'ehatiir. in*)airatar. Sonos certe vide- 
itiiLs u vcntis vehu a: ^ longius secuado vento quam 
;ulvcrso audiri p*>ssint. Utrum vero simile aliquid 
tiat in lucc, inqairatur. Alia. 

XI. Diaphaneitas lueidorum. 

Vidondum est ctiam de diaphaneitate lucidonim. 
Filuin candolas intra flammam cernitur: at per ma- 
joi\'$ tlainmas objccta ad visom non i)erveniunt. At 
contra« omnis diaphaneitas ex corpore aliqao ignito 
IxTit : ut in vitro videre est, quod ignitum non am- 
)i1ius niunot diaplianum. Coq)us aeris diaphanum 
t^: : itom aqu:v : at illa duo diaphana commista, in 
ni\ o aut spiinia, non amplius diaphana sunt, sod at*- 
qnirunt hiceni quandam originalem. 

XII. Ooi/nationes et HostiUtates Lucis. 

Vidonduni de cognationibus atque ctiam hostilitaü- 
hus hioL«. Copiationem maximc habet lux cum tribus 
n»)ms, (piatonus ad gunerationcm lucis ; calore, tenui- 
tati», ot motu.- Videndum igitur de conjugiis et divor- 
tiis oornm orgii luci'ui, atque eorundem conjugionun et 
tlivortioruni tx»*iidibus. Flamma Spiritus vini, aut ignis 
tatUK lon^i» R'rro iornito calore lenior est, verum lumine 
tortior. Cicoiidulie et rorcs aquje salsic, et multa ex 
ilhs qu:i' ciuiinenivimus, lucem jaciunt, calida ad tac- 
tuni non Mint. Etiam metalla icrnita tenuia non sunt, 
at calort» tainon ardonte priedita. At contra aer est 
iiitcr ti'iiuis'iinia corpora, sed luce vacat. Kursus idem 

» So (im Urs ropy. KawK'v's lias ct. — ./. 5. 

* riuü qu.itirni.m ,it' i|ii.ilitK>s, lijcht, heat, t«'iiiiity, und inotion, ir« n fun- 
a*int>iital |v»it 1^1' tlio phiIosK»iihy of Tclesius*. Sc»' liw De Rtr. iSnU i. 
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aer, atque etiam venti, motu rapidi sunt, lucem tarnen 
non praebent. At contra, metalla ignita motum suum 
hebetem non exuunt, luccm nihilominus vibrant. 

In cognationibus autera lucis, quaB non ad generatio- 
nem ejus, sed ad processum tantum spectant, nihil tarn 
conjunctum est quam sonus. Itaque de eorum sympa- 
thiis et dissidiis accurate videndum. In bis conveniunt. 
Lux et sonus in ambitum circumfunduntur. Lux et 
sonus per longissima spatia fei*untur, sed lux pcmicius ; 
ut in tormentis videmus, ubi lux citius cernitur quam 
aaditur sonus, cum tarnen flamma pone sequatur. Lux 
et sonus subtilissimas distinctiones patiuntur ; ut in 
▼erbis articulatis soni, in omnibus visibilium imaginibus 
lüx. Lux et sonus nihil fere producunt aut gcnerant, 
prseterquam in scnsibus et spiritibus animalium. Lux 
et sonus facile orenerantur et brevi evanoscunt. Nam 
non est quod quis putet sonum illum qui ad tempus 
aliquod a campana aut chorda percussa durat, a prima 
percussione fieri. Nam si campana vel chorda tanga- 
tur, et sistatur, sonus statim perit. Unde manifestum 
est, durationem soni^ per successionem creari. Lux 
a majore luce, sicut sonus a majore sono, obruitur ; 
et csetera. 

Differunt autem, quod lux (ut diximus) sono velo- 
cior sit. Lux majora spatia .\'incat quam sonus. Lux 
utrum in corpore aeris deferatur, quemadmodum sonus, 
incertum sit. Lux in linea recta tantum, sonus in linea 
obliqua et undiquaque, feratur : etenim cum quid in 
umbra umbraculi cernitur, non est quod quis putet 
quod lux ipsa penetret umbraculum, sed aercMn tantum 
circumfusum illuminat ; qui etiam aerem pone umbra- 

^ SoGruter's copy: the words durcUionem toni are omitted in Rawley*8. 
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culum Ticinitate nonnihil Üliutrat : st KKiaV ab ono W 
tere parietie redditos, ex altera parte paiietü ancUtor, 
non mnltum debilitatoa. Etiam BOnoa intra aepta cor- 
ponun Bolidomm auditnr, licet ezüior &ctDB ; nt fit in 
sonia infra lapides bsematites, aat in corporibni perciu- 
m infra aquam ; at lux in corpore solido et non ^ dia- 
phano, luuÜqoe obstnicto, omnino non oemitnr. Ulti- 
mo, quod' omnis soniu generetnr in motu, et elisiape 
corporum manifesta; lux non item. 

Ät hoBÜlitates Incis, niai qnia privationeB pro Ina- 
tilitatibns habere velit, non oGcmrant; vemm qood 
maxime credibile est, toqrar corponim in parlibas soii 
tnaxime est luci inimicns. Nam fere nihil Incet, qnod 
non ant propria natura insigniler mobile est ; aut ex- 
citatum vel calore vd motn vel apiritn vitali. Alia. 

Intelligo antem semper, qnod non tantntn alite iti' 
stantife investigands sint (Utas enim paocas exenipli 
loco solummodo adduximos) sed etüun ut novi topici 
articuli, prout renim natnra fert, adjiciantnr. 

1 So Gmter'9 copy : th< wonbufiifa ei wm an omItt«d 1d BawUy**.— 
J. S. 

' Gruler's copy haa Ltamagii in profumiim ptiKirtil {WMMWt; id ia 
/mdo a^uaniin. Onuiii Mnut genertitKr, 4t- — J- B. 
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knowing that he could not accomplish his own designs«, 
was yet resolved, in spite of worldly tronbles and of 
increasing infirmities, to labour on in the good cause 
wliicli Iie had so long had in band. That it was Ba- 
con's last work gives it a peeuliar interest, though the 
habits of thought whieh in the seventeehth Century made 
it a populär book have long since passed away. Curi- 
osity about isolated or slightly connected iacts seems 
gradually to decHne, as scientific notions become more 
generally difiused ; the interest which we feel in any 
phenonienon is much impaircd, when we know that 
however marvellous it may seem to us it can never- 
tholess be intelligibly explained. Men leam by degrees 
to leave off wondcring, and to seek for canscs, or trust 
for iiiformation to those who do. At present, populär 
books on scionce attempt for the most part to uiake 
abstract theories intelligible, or at least to give an ac- 
couiit of what tliese theories are about. But in Ba- 
con's tinie, and still more at an earlier period, men 
deli<;hted in nothing more than in collections of re- 
niarkable facts ; the more marvellous, so thcy did not 
become altogether incredible, the better. In those 
days men were much more nearly on a level in scien- 
tific matters than thcy are now ; and the reader of 
Miziildus or of John Baptist Porta was not mortified 
by the reflection that his wonder was only the result 
of his own ignorance. All men were, as it seemed, 
equally Ignorant of the occult causes of phenomena, 
and if any explanation was oifcrcd it was such as all 
men could ocjually understand. For at best these ex- 
planations involved only loose and populär notions of 
force and motion, and for the most part they merely 
referred the phenomena to sympathy and antipathy, 
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9 inSuence oF the stars, specific forms, and the like, 
principles the modus operandi was, by tlie 
consent of all luen, lield undiacoverable. To ttüs class 
of writings tbe Splva Si/hnram seems »atiirally to be- 
long, nnd, in tniili, a coiisidorablc part nf tt is copied 
ü-om tbe most cdebi'alcd book of tlie kind, namely 
Porta'« Xatural Mat/ic. It bas Juubtiess a more scien- 
tific character tlian ihe average of similar works, bot 
tlicre are some to whicb in this and in utlier i-espects it 
is decidedly inferior. I refer parüculariy to Cardan's 
/>e SitbfiUtate, and to bis ße Herum Varietate. Both 
of them supplied some of the facta inentioned in the 
Syha St/tvarum. 
1 may be allowed to digrtsa for a monient from the 
a S^lvarum to a snbject of considerable in 
ly the farility with whicb miracnlous stories werS'f 
ived in the middle ages. Wo are apt to regard 
tliis as a proof of tbe prevalence of gross superstition j; 
■ liereos in reality miracles wero simplj believed likal 
■ilitT marvels. Tbe habit of asking how efiects ara 1 
[nfxluced bad then no existence, and conseqiiently the 
'i priori diffieulty wliich hirders nien from believing 
In wonderfiil stories, except on commensurate evidence, 
\ :is riever feit. Every one believed, for iiistance, tbat 
"l'fding mjgbt be stopped by tonching tbe woinided 
i]jan with a blood-slone, — wby migbt not the same ef- 
ii it bc pruduced by tlie relic of a saint? And 8o in all 
iiiiilar caaes. The d priori conceivabüily of any asser- 
tnui is oöo of the circumstances by wbich nien are de- 
■iilfi! in believing or disbelieving it; but this operat« J 
'iltri.Teiitly according to the mental habits of dittV'! 
iiu'H. Tbe sobject cannot here be pursued fiirtbei 
llinogh, fpom its connoxion with the application of th< 
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theory of probabilities to questions of evidence, it is by 
no means unimportant. 

The Sylva Sylvarum consists of one thonsand par- 
agraphs, and is divided into ten centuries. Each of 
these paragraphs contains a Statement of one or more 
facts, accomp:inied generally by some remarks tending 
more or less to explain tlie causes of the observed phe^ 
iiomena. The facts themselves are derived from a 
varietv of sources ; some from Bacon^s own observa- 
tion, some perhaps from oral report, and the remainder 
from books. In many places they seem to have been 
noted down as the book from which they are taken 
was read ; at least they occur in the samc order as in 
the original work. The principal sources are Aristo- 
tle's Problems^ liis De mirahilibm auBcnltationibus (not 
genuine), and his Meteorohgics ; Pliny's Natural Sis~ 
tory^ Porta's Natural Magic,^ and Sandys's Travels. To 
these are to be added Cardan De Subtilitate^ Scaliger 
Adverau»i Qirdanum^ and one or two others. The Nat- 
ural Magic contributes more than any other book, and 
next ti) it, I think, Aristotle's PriMems. 

Tho routo which Sandys, whose book was published 
in 16ir>, tollowed in his tnivels may almost be traced in 
Hacon's extnicts. Thus, in (701) he is at Lemnos, 
from whence he proceeds in the next two paragraphs 
vip the Diirdanelles to Constantino]^le. In (704) and 
(70.')) we find some monti<>n of what he saw there ; 
a subjoct resumed in (7o8) and continued to (741). 
In (743) ho has reachcd Egypt, wherc he is found 
again in (7^)7) and tlio next paragraph. The succee<l- 
ing sixtoon ]xiragraphs follow him, with some admixture 
of oxtnuioous matter, throuixh Svria and Palestine to 
Sicilv anil the neiirlibourhood of Xa])les. 
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Frtjm Cardan ia taken the great mass of what is said 
'ii die tcnth centnrj- touching sympathy and üiitipatliy, 
< lue or twü curioua stories BacoD adds from liis own 
i-tprricnce. and he aisu raeiitions two remarkable cases 
iif inatinctive divination, Of ihese the first is the story 
it'lii hl the life of Angelo Caltho, prefixed to some edi- 
iiins üf Comines's Memoirg, iiaiiicly that he announced 
fit; death of Charles tJie Bold at the very time at whieh 
t look place : the othcr U nientioned in Catena's Life 
! Piu» f., — that he kuew of the victory at Lepanto 
it was won. For the first story Bacon re- 
to Cvmines, who says nothing about it, and whose 
ice iä all bnt concliisive against its trutli ; ' for the 
ttcaad he givcs iio autliority. bnt there is no duubt but 
that he derived it from Catena, with whose book he 
was i» all probahility acijuainted, as what he says nf 
Pins V. in the beginning of tlur Advaneetnofd qf Leam- 
ia taken from it 

'ortn's Natural Magic supplieJ Bacon with almost -j 

be says of the changes whicii may be prodnced ia 

and ollier Tegetalile producta by peciiliar nn>des 

cnltivation. In some of tlie paragraphs taken li'om 

he refcrs tu "one of the ancienta," ihe reasoD 

of which is that altnost all Poila's statemenia are siip- 

pwrted hy roference t«) & Greek or Latin autlior. If we 

did not know the channci through whlch Ins informa- 

ia derived, we might give him credit for mach cii- 
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rious research. Thus in (458) he observes that it is 
reported by one of the ancients that artichokes will be 
less prickly if their tops have been grated off upon a 
stone. The writer referred to is Varro, but the State- 
ment is only preserved in the Greoponica; it does not 
occur in any part of his works now extant. As the 
Geapanica are certainly not often read or even quoted, 
it would have been interesting to know that Bacon was 
acquainted witli them. Unfortunately, on looking into 
the Natural Mag^ic^ we find that Bacon was in this case 
simply a transcriber. 

The Statements taken from Aristotle's Problems re- 
late, like the problems themselves, to a great variety of 
subjects. Bacon does not adopt Aristotle's Solutions, 
at least not generally, but after stating affinnatively the- 
faot of wliich Aristotle inquires the cause, he gives Ins 
own exphmation of it, often introducing it by the for- 
mula, '* the reason is, &c.," wliich is, I think, not em- 
ployed cxccpt in paragraphs üiken from or suggested 
by soniething in tlie Problems. The paragraphs from 
(887) to (846) are evidently the result of Bacon's 
having been reading the fourth book of the Meteoro- 
logic9^ but thcy consist less of Statements of facts thau 
of speculations relating to familiarly known phenomcna. 

Pliny\s Natural Hlstory supplied Bacon with many 
remarks on agriculture and kindred subjects. 

The descrij)tion of the chameleon in (360) is clearly 
tuken from Scaliger's Exercltationes adversus Carda- 
yium^ and in another ])aragrapli (694) he mentions 
Scaliger by name, and approves of something which is 
said in tlie same work. Scaliger and Comines are, I 
think, the only two modern writers mentioned in th© 
Sylva Sylvarum. 
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In the paragraphs of the second Century, which 
relate to music, Bacon refers to tbe controversy as to 
whether the interval of the fourth ought to be consid- 
ered a harmony. There are a number of books by 
which this question may have been suggested to him, 
bat it is iuipossible to know which of them he had 
read. His opinion in favour of tbe fourth is quoted 
with great approbation by [Cliarlcs Butler, of Magda- 
len College, Oxford, in his Principles of Mmic (1G36). 
See note on Exp. 107.] 

In concluding these desultory remarks it may be well 
to observe that the name Sylva Sylvarum seems to be 
a Hebraism for optima sylva ; ^ sylva being used as v\rj 
in Greek for the materials out of which anything is 
to be constructed. The name therefore accords with 
Bacon's notion of natural history ; namely that it 
ought to supply the materials with which the new 
pliilosophy is to be built up. 

^ I shonld rather take it to raean a colUctUm of coUections ; that is, a va- 
'•«Jy of Sylv« (or collectioiiBof facta relating to particular subjects) gathere«! 
together. Almost all the experiments conceniing sound, which extend 
^^ 100 to 290, are to bc found in a Latin fragment which has Sylva Soni 
tt iwShu (br one of it« titlcs. That ia one of the SyltcB of which this Sylm 
^f^^wn iB made up. — J. 8. 
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ay it please Tour Most JExceUent Majesty^ 

The whole body of the Natural Hütory^ either 
ned or writtcn by the late Lord Viscount St. Al- 
was dedicated to Your Majesty, in his book De 
t8, about four years past, when Your Majesty was 
% : so as therc needed no ncw dedication to this 
, but only in all humbleness to let Your Majesty 
it is yours. It is true, if that Lord had Hved, 
Majesty ere long had been invoked to the proteo- 
of another History ; whereof, not Nature's king- 
as in this, but these of Your Majesty's (during 
ime and reign of King Henn'- the Eighth) had 
the subject ; which since it died under the dcsig- 
n merely, there is nothing left but Your Majesty's 
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prinoely goudness, graciously to accq)t of the iinde 
tokor's lieart and intentions ; who was wQling to ha ^^>'€ 
j\*»rtoii für a while with liis darling philosophy, that ^Bie 
iiii::lit liavo attended vour royal commandment in th^ at 
oihor work, Thus mucb I have been bold in all lo^^*^- 
lincss to T^present unto Your Majesty, as one that i«= — as 
tni>:oil with bis Lurdship's writings even to the Is^ st, 
Ar..i a> ihi> work affecteth the stamp of Tour Majest^^'s 
r:A A. vrc^ux'rion. to make it more current to the wor1</: 
s: v.Ti.ii^r the j«rotection of this work, I presume in sül 
> ..rr SjiTJis? lo approach Tour Majestv's presence, aii(/ 
:. .r:r :: ;:;'* inio vour sacred hands. 

Your Slajestv's most loval 

and devoted subjcct, 

W. RAWLEY. 



TO THE READER. 



Having had the bonour to be continiially with my 
lord in compiling of this work, and to be cmployed 
therein, I have thought it not amiss (with bis lord- 
ship^s good leave and lildng), for tbe better satisfaction 
of tbose that sball read it, to make known somcwhat 
of bis lordship's intcntions toucbing tbe ordering and 
publisbing of tbe sauie. I bave bcard bis lords}iip 
often say, tbat if be sbou}d bave served tbe glorj»- of 
bis own name, be bad been better not to bave pub- 
lisbed tbis Natural History : for it may seem an indi- 
gested bcap of particulars, and cannot bave tbat lustre 
wbieb books cast into metbods bave ; but tbat be re- 
solved to prefer tbe good of men, and tbat wbieb migbt 
best secure it, before any tbing tbat migbt bave relation 
to bimself. And be knew well tbat tbere was no otber 
way open to unloose men's minds, being bound and, as 
it were, maleficiate by tbe cbarms of deceiving notions 
and tbeories, and tbereby madc impotent for gen erat ion 
of works, but only nowbere to depart from tbe sense 
and clear experience ; but to keep close to it, esiK3cially 
in tbe beginning : besidcs, tbis Natural History was a 
debt of bis, being designed and set down for a tbird 
part of tbe Instauration. I bave also bcard liis lord- 
ship discourse that men (no doubt) will tbink many of 
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the experlments contained in this coUection to be vul- 
gär and trivial, mean and sordid, cnrious and fhiitless : 
and therefore, he wisheth tliat they would have pep- 
petually before their eyes what is now in doing, and 
the difFerence between this Natural History and others. 
For those Natural Histories which are extant, being 
gathered for delight and use, are füll of pleasant de- 
scriptions and pictures, and affect and seek after ad- 
miration, rarities, and secrets. But, contrariwise, the 
scopc which his lordship intendeth, is to write such a 
Natui*al History as may be fundamental to the erecting 
and building of a true philosophy ; for the illuminadon 
of the undcrstanding, the extracting of axioms, and the 
producing of many noble works and effects. For he 
hopeth by this ineans to acquit himself of that for 
which hc taketh liimself in a sort bound, and that is, 
the advancement of all leaminff and sciences. For, 
having in this prcsent work collected the materials for 
the building, and in Ins Novuin Organum (of which 
his lordship is yet to publish a sccond part) set down 
the instruments and directions for the work ; men shall 
now be wanting to thcmsclves, if they raise not knowl- 
edge to that perfection whereof the nature of mortal 
men is capable. And in this behalf, I have heard his 
lordship sj)eak complainingly, that his lordship (who 
thinketh he deserveth to be an architect in this build- 
ing) should bo forced to be a workman and a labourer, 
and to dig the clay and bum the brick ; and more than 
that, (according to the hard condition of the Israelites 
at the lattcr end) to gather the straw and stubble over 
all the fiolds to burn the bricks witlial. For he know- 
eth, that oxce])t he do it, nothing will be done : men 
are so set to despise the means of their own good. 
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fnd as for Üie bBseness of many o{ the exiierimonta ; 

I long as tliey be GoiVs works, Üwy are honourable 

igh. And for tbe vnlgarness of them, true axioins 

b«! drawn from jilaiii «spcrience and not from 

nblfnl ; and bis lordslnp's course is to inake wonders 

{^Ain, niid not jilain tbiiigs wotiJers ; and that exp^ 

rieiice likewiao must be broken and grinded, and iiol 

wht>!e, ur as it groweth. And for ose ; bis lord^hip 

liaili oftcu in bis moutli tbe two kinds of exiierimi-nts, 

f^prrimmtn/rueÜfitra and ejjnTlmenta lucifWa : experi- 

inenls of Ilse, and experimenls of Light: and he re- 

portetb bimself, wlietbcr he were not a. stränge man, 

tbat shuuld tbink that tight hatb no use, becanso it 

batb no matter. Fnrther, bis lordship thought good 

also to atid unto many of the experiments tbemselves 

Bome gloss of tbe causes : that in the succeeding work 

of interprfting natura and fraining axioms, all thinga 

may be in more readiness, And fiir ihe causes herein 

by liini assigned ; bis lordship [»ersuadeth bimself, they 

an? for more certain tiian tlioatj that are rendered by 

I 'liiere ; not für any exreilency of bis own wit (aa bis 

Hirdsliip is wont to aay), but in reapect of bis cuntinual 

■finvcr^ation with nnture and experienco. He did con- 

iili^r likewise, that by Ihis addition of cauws, men'a 

riiinds (which make so niuch haate to find out the 

"iiises of tliings) would not tliink tlicmselvea utterly 

l'ist in H vast Wood of experience, but stay upon tbese 

lausea (sutrh as they are) a little, tili true axioms niay 

1« more fully discovered. I bave bttard bis lordship 

';iy also, tliat one great rtason wby lif would not put J 

ibese particulnrs into any exact niethod (tliougb heJ 

ilmt looketb attentively into them shail find that tbejT 

lave a secret order) was because he conceived tliatSJ 
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othcr men would now think that they could do the 

Hke, and so go on with a fxirther coUection ; which, if 

thc method liad been exact, many would bave despaired 

to attain by imitation. As for bis lordship's love of 

Order, I can refer any man to bis lordsbip's Latin 

book, De Augmentia Scientiarum ; wbicb (if my jndg- 

ment be anytbing) is written in the exactest order that 

I know any writing to be. I will conclude with an 

usiial speech of bis lordsbip's ; That tbis work of bis 

Natural History is the world as God made it, and 

not as men bave made it ; for that it bath notbing 

of imagination. 

W. RAWLEY. 



This epistle is thc same that should have been prefixed to this 
book if his lordship had lived. 



NATURAL HISTORY. 



CENTURY I. 



^^ij>eriment8 in cansort touching tlie Btraining and pass- 
^^9 of bocUes one ihrough another ; which they call 
Percolation. 

1. Dio a pit upon the sea-shore, somewhat above the 

Wgh-water mark, and sink it as decp as the low-water 

'^rk ; and as the tide cometh in, it will fiU with wdi- 

ter, fresh and potable. Tliis is commonly practised 

^pon the coast of Barbary, wherc other fi'esh water 

^ wanting. And Caesar kncw this well when he was 

"^sieged in Alexandria : for by digging of pits in the 

'öa^shore, he did frustrate tlie laborious works of tlie 

enemies, which had tumed the sea-water upon the wells 

^ Alexandria ; and so saved his army, being then in 

desperation.^ But Caesar mistook the cause, for lie 

tnought that all sea-sands had natural Springs of fresh 

^'ater. But it is piain that it is the sea-water ; because 

the pit filleth according to the measure of the tide ; ^ 

* Hirtin», De Bello Alexandrino, c. 8. and 9. ; and soe Aristot. Prob. sect. 
*x>i>. 21. and 37. 

* Wells of fresh water close npon the sea shore «ometime« ebb and flow 
''»th the tide. But this arides froni the comparativo levity of the fn;sh 
***er, in conücqocnce of which it is, so to speak, floated up when the tide 
^^'^'Ui in. Or it niay ariM from the presence of compressed air in the in- 
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and the sea-watcr passing or straining tlirough the 
sancis leavetk the saltness. 

2. I remember to have read that trial hath been 
niade of salt water passed throiigh earth, througli ten 
vcssels one witliin anothor, and yet it hath not lost 
his saltness, as to become potable: but the same man 
saith, that (by the relation of another) salt water 
drained through twenty vessels hath become fivsh.^ 
This experiment seemeth to cross that other of pits 
made by the soa-side ; and yet but in part, if it be 
true that twenty rc])etitions do the effect. But it is 
worth the note, how iwor the imitations of nature 
are in common course of expeinments, except they be 
led by givat judgment, and srinie good Hght of axioms. 
For first, there is nn sniall difference between a ])assa<re 
of water through twenty small vessels, and througli 
such a distance as between the low-water and hiüh- 
water mark. Secondly, tliere is a great difference 
between earth and saiul ; for all earth hath in it a 
kind of nitrous salt, from wliich sand is more free ; 
and besides earth doth not strain the water so finelv 
as sand doth. But tliere is a third point that I sus- 
j)ect as much or more tlian the other two ; and that 
is, that in the experiment of transmission of the sea- 
water into the pits the water riseth ; but in the ex- 
periment of transmissiou of the water through the 

terstices of the soil which lies hetwer-n the frcsh an<i the salt water; an 

cxplanation which appears to be coiilinm.d by receiit cxpcriments on the 

subject of drainage. 

iThis Statement is taken trom J. B. Porta. See his Natural Afnffic, 

XX. 1. Aristütle, in »upi>ort of the opiniou tliat tish are nouristhed by the 
frcBb water preaent in the Roa, slates that a close«! vossel of thia wax ini- 
mersed for a certain time in the sea is found to rontain fresh water. If thi? 
is true the explanalion probably is, that thr teinperutiire of the sea nt the 
depth lo which the vessel is sunk happens to be below the dew point oi" 
the lir it the suifice. 
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vessels it tiilleth. Novr, ccrtaln it ia that Uie salter 
jiart of water (once salltd throughout) goetli to the 
boitoin. Ami therutbre no marvt-l if tbe draiiiing of 
waler hy descent doth not make it fi-esh. Besides, I 
du soiiievriiat doubt tliat the very dasliing of tbe wa- 
ler timt ciMueth from the sta is more pro|ier to strike 
oft' tlie Salt part, than where the water südelh of her 
aw[i luotion. 

3. It seemeth pe-rcolation, or transmission, (which i» 
coibuioidy calted »training) is a good kind of sepam- 
tkm ; not only of tliick from thiii, and gross (rom fine. 
t of more subtile iiatares ; and varieth according to 
s body through which t!ie trunsmission U made : as 
1 thruugh a woollcD bag, tbe liquor leavptb tlie fat- 
r tlirough saitd, tlie saliness, &c. They speak 
icvering wine from water, passing it throiigb ivy 
, or ihrougli other the Hke porous body ; biit 

■ TJie guin of trees (wbich we aee to be common- 
ftsliining and eloar) in but a tine passage or straiiiing 

he juict- of tlie tree tlirougb tbe wood and bark. 
1 iii like niainier, Comish diamoiids and rock ni- 
s (wliich are yet more resplendent than guiiis) are 
i fine exudations of stone. 
,5. Alistotlü givetb tbe cause, vainly, wby the feath- 
I uf birds are of more llvely coloura tban the bairs 
ttd ; for no beast lialh any finc azure, or carna- 
■ green bair. Hl' saitb, it is bccause birds are 

■ in tbe beama of the aan than beasts;" but tbat 



t. Ue Calutibu«. S. It it rginvkobl« Uiat almwl, 
MabMlRUly, tili ouly duo in wliich lintr «xhibila fomelbin); of the iii- 
il liutn of wliicb the rMlIicn ur' birils und Ibc scalea oi fialuiB üffvr (v 
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':> nuiuifestly untnie ; for cattle are more in the sun 
::'..iii birds, that live commonly in the woods, or in 
>^nuo covert. The true cause -is, that the excremen- 
titious uioisture of living creatures, which maketh as 
\voII tho ieathers in birdd as the hair in beasts, passeth 
in binls through a finer and more delicate strainer 
than it düth in beasts : for feathers pass through 
^uills : and hair through skin. 

t>. Tho clarifying of liquors by adhesion is an in- 
ward iH.nvohition ; and is effected whcn somc cleaving 
body is niixod and agitatod with the h'quors ; whereby 
iho trivssor j>art of the liquor sticks to that cleaving 
body, and so the finer parts are freed from the grosser. 
So tho apothcv'aries clarify their syrups by whites of 
iXi:>, boaton with the jnices which thev would clarifv; 
whioh wlviu's of oggs gather all the dregs and grossi^r 
]v;in> of tho juico to them ; and after the syi'up being 
SOI oi\ tho firo, the wliites of eggs themselves harden, 
:iv..! aiv takon forth. So hippocras^ is clarified by mix- 
•!:;c with milk, and stirring it about, and then passing 
■: tlirougli a woollen bag, which tliey call Ilippocrates 
S!iV\o: and the cleaving nature of the milk draw- 
<:V. iho jH^wdor of the spices and grosser parts of tlie' 
'...:;;iM* to it ; and in the passage they stick upon the 
w»vllon Kl*:. 

T. Tho olarifving of water is an experiment tending 
to hoaUh : Ivsidos the ploasure of the eye, when water 
i^ onstalHno. It is ettocted by casting in and placing 

w»nv cvAmplos», H ihat \>i an aninial of burmwiii^ habits; the cliry?iK'hlo- 
h» OT 0*1*0 molc. of whioh Sfvoral spetios an^ kimwu. 

^ H\\^svM> va> m«di' by boilin^ tojjt'lhiT nd wiiu' and spioe. Its iiAiiu* 
!• of xwiTW «Wriv<sl fn»m its bcin^ straiiifd in tho niainier described in the 
ti'Xt. Soo Smiti, Mannor* and Customs. iii. 74. aud ronipare HippucrütfN 
IK« Affoctwnibus ü. p. 4i». of Kuhn» cdiiion. 
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jii'bbles at the liead of a current, that the water may 
^irdin tliruiigli tliciii. 

Ü. It may be. peicolation doth not oiily cause clear- 
ness and sjiletidour, biit swi-etncss of savoiir ; for that 
»Iso followeth 38 well as cleaniess, wlieii the finer pari« 
iir« Bcvered frotn the grosser. So it ia feund, that the 
»wrats of meü that have much heat, and exercise nmch, 
und have dean bodiea and fine skitis, do smell sweet : 
!■* was Said of Alexander ; • and we see commonly that 
lums have aweet odours. 

B 'M tptnment» tn amsort toucking motion of bodiea upon 

B^ thär pregsure. 

^^^9. Take a glaas. and put water into it, and wet your 
finger. and draw it round aboul the lip of the glas», J 
[iresaing it soraewhat hard ; and after you have drawn I 
it Bonie few timea about, it will make tlie water friak 1 
und sprinklo up in a fine dew. Tbis inittanee doth I 
excellently demonstrate the force of compression in a!l 
«Jid body. For whcnsoever a solid Imdy (as wood, ] 
ibine, nietal, Af.) is presset!, tliere ia an inward turault 
in the parts tbereof, seeking to deliver themselves from 
Ihe compression. And tida is the cause of all violent 
motion. Wherein it is stränge in tbe highest dcgree, 
lliiit this motion hath never been observed nor in- 
i|aired ; it being of all motions the moat common, 
snd the chief root of all mechanical opei'ations. Tliia 
inotioii worketh in round at ärst, by way of proof 

I uid soarch which way to deliver itself ; and then 
rketli in progress, where it findeth tbe delivorance 
In hquors this motion Is visible; for all Uquors 
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strucken make round circles, and withal dash ; but in 
solids (which break not) it is so subtile, as it is invia- 
ble; but nevertheless bewrayeth itself by raany effects; 
as in this instance whereof we speak.^ For the press- 
ure of the finger, furthered by the wetting (becanse 
it sticketh so much the better unto the lip of the glass) 
after soine continuance, putteth all the small parts of 
the glass into work, that they strike the water sharply ; 
from which j>ercussion that sprinkling comcth. 

10. If you strike or pierce a solid body that is brit- 
tle, as glass or sugar, it breaketh not only where the 
immeJiate force is ; but breaketh all about into shivers 
and fittcrs; the motion, upon the pressure, searching 
all ways, and breaking where it findeth the body 
weakest. 

11. The powdcr in shot, being dilatcd into such a 
flame as endureth not conipression, moveth likewise in 
round, (the flame being in the nature of a liquid body) 
sonietimes recoiling, sometimes breaking the piece, but 
genorally discliarging tlie bullet, because there it find- 
eth easicst deliverance. 

12. This motion upon pressure, and the reciprocal 
thereof, which is motion upon tensuro, we use to call 
(by one common name) motion of liherty ; which is, 
wlien any body, being forced to a pretematural ex- 
tent or dimension, dolivereth and restoreth itself to 
the natural : as wlien a blown bladder (pressed) ris- 
eth again ; or wlien leather or cloth tentured spring 
back. These two motions (of which there be infinite 
instances) we shall handle in due place. 

1 The Solution of continuity of the oArth'a siirfnce, ohservcd in violent 
earthquakefl, has been rofonvd by Humboldt to this cloMof phenomcna; the 
earthquake bcing in fact, as ^Esch^'lus might have callcd it, a Kvita x^podw» 
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I 13. This motion npon pressure is excellcntly also 

monstrat«(i in sounds ; as when one cliimetli upon 

It bell, it soiindeth ; but as soon as lic layeth his Iiand 

WQ it, ihe sound ceaselli. And bo tlie sound of a 

'ginal string, as sooii as the quill of tho jack fatleth 

I il, stoppctli. For these sounds are produced by 

subtile perpussion of tbe minute (larts of thp b4?II 

r string npon tlie air ; all one, a,s the water is caused 

I leap by the sabtile percussifin of the minute purts 

F the glas» upon the water, whert-of we spake a little 

' i tlie niuth exjwriment. For you must not 

jke it to bc tbe local sliaking of the bell or string that 

: as we shall ttilly declare when we come here- 

r to handle sounds. 



in conaort ioitehing »epftraiinng of hotUes 

^14. Take a glass witli a belly and a long neb; Sil 
B belly (in part) with water : take also anollier glass, 
wulo p\it claret wino and water iningled ; reverse 
B firat glass, with the belly upwards, stopping tlie neb 
ll yoor fingen ; tlien dip the raouth of it within the 
glasa, and remove your finger: continue it in 
t posture for a time ; and it will unmingle the wlno 
ft the watcr : the wine ascending and setlling in the 
B of the Upper glass ; and tbe wnter descending und 
Itling in the bottom of the lower glass? The passago 
kapparent to the eye ; for you shall see the wine, iis it 

P Th»e txp<-riBieiit> are taken üoin PortB't fitolural itnsif, xviii. 1. 

»tet are dOI süperswa from ono auolliir; nll l!mt tiikM 
<r conlftined in ihr opper kI*» dtKcndt UiraURli tta« 
out pereeplibly mixing wilh il, und leltlu» at Uio bu^ 
IS af niiilalilK B<|iiili1iriuni k>^<'"»I1.v l>ccuuiiiig sinhU.^ 
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were in a small vein, rising tlirough the water. For 
handsomeness sake (because the working requireth some 
small time) it were good you hang the upper glass upon 
a nail. But as soon as there is gathered so mach pure 
and unmixed water in the bottom of the lower glass 
as that the mouth of the upper glass dippeth into it, 
the motion ceaseth. 

lö. Let the upper glass be wine, and the lower wa- 
ter : there followeth no motion at all. Let the upper 
glass Ix? water pure, the lower water «oloured ; or eon- 
trariwise : there followeth no motion at all. But it 
hath bt>tMi triod, that though the mixture of wine and 
wator in the lower glass be three parts water and 
but one wine, vet it doth not dead the motion. ThLs 
Separation of water and wine appeareth to be made br 
weight ; for it must be of bodies of unequal weight, or 
eise it worketli not ; and the^ heavier body must ever 
be in the upper glass.^ But then note withal, that 
the water being niade pensile, and there being a great 
weight of wator in the belly of the glass, sustained bv 
a small pillar of water in the neck of the glass, it is 
that which setteth tlie motion on work : for water and 
wine in one glass, with long standing, will hardly 
sever. 

16. This experiment would be extended from mixt- 
ures of several liquoi's, to simple bodies which consist 
of several siniilar parts. Try it therefore with brine 
or Salt water, and fresh water ; placing the sah water 
(which is the Iieavier) in tlie upper glass ; and see 
whether the fresh will conie above. Try it also with 
water thick sugared, and pure w^ater ; and see whether 
the water which cometh above will lose his sweetness : 

1 Of conrsc ; as in the contrary casc the equilibrium is stable. 



f'T which piirpose it were good there were a little cock 
msde in the belly of the upjwr glass, 

Kxperiinentt in camort toiiching judieiou» and aecuraif 
infutiong, bot/i in li^utra and air. 

17. In bodies containing fine spirits wliich do easily 

dissipatc, wben you maku infuaions, llie rule is, A sliort 

stay of the body in llie tiquor receiveth the spirit ; and 

a louger stay conibundeth it ; becanse it draweth forth 

the earthy jiart witha), which embaseth the finer. And 

Üierefore it is an error in physicians to rest slniply upon 

mh e length oP stay, Tor incrcasing tbe virtiie. But if 

^^Ka will have the infiision atrong, in those kinds of 

HsMies which have üne spirits, your way is not to gire 

longer time, bnt to repeat the infusion of the hody 

oftener. Take violets, and infuse a good pugil of theni 

in a quart of vincgar ; Ict thein stay three qimrlors of 

an hniir, and Iahe tbem furt.h ; and refresh the infusion 

wilh like qnantity of new violets seven times ; and it 

»ill make a vinegar so fresh of the flowor, as if a 

peiveinonth aft^r it be broiight you in a saucer, you 

"Ul smell il befiire it coine at you. Note, thnt it 

riletb more perfectly of tbe flower a good whüe 

: iban at first. 

, This ndc which we have given, is of singnlar 

t for the preparations of medicines and other infti- 

As für example : the leaf of burrage hath an 

tellent spirit to repress the fiiliginous vapour of 

iky melancholy, and so to eure madne^a : bnt nevcr- 

ss, if the leaf be infused long, it yieldeth forth but 

r Bubstance, of no virtue : therefore I suppose that 

1 the mosl of wine or wort of beer, while it work- 

c-fore it be tunncd, the burrage Btoy a smull time. 
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üz\'\ : <- '..tien clianged with fresh ; it will make a sover- 
ei^!: •Innk tor nielancholy passions. And the like I 
oonovivo iit' iirani:e flowers, 

IV*. Rhiiliarb liatli inanifestlr in it parts of contrary 
L»j^ra:ion< : j.arts that purge, and parts tliat bind the 
^-.-!_v : aiid tlio tirsi lie* looscr, and the latter lie deep- 
t-r : <>•• Tl:at it* vuu infuse rhubarb for an hour and crush 

■ 

i: Well, ii will i'urge Ivner, and bind the body less after 
tV.o I ur::in:r, than if it stood twentv-fonr hours. Thi» 
is xrivL Rut I oonceive likewise, that by repeating 
tho ir*!u<!on of rhubarb several times, (as was said of 
vv 1 :•:</» lettiiiir each stav in but a small time, vou mav 
:::.iki' i: :i> strung a purging mcdicinc as scainmony. 
A".i i: i< not a >inall thing won in physic, if you can 
Tu.ikv rhubarb. and ollier niedicines that are benedict, 
:is >:röni: puririTs as tlK»se that are not without sonie 
ma'i::nitv. 

-". Purjiinj: nu't.lioine>, für the most }\irt, have their 
i'iirpuive virtiio in a tine spirit ; as appeareth by that 
tlu V onduro nut bi»iling without much hws of virtue. 
And tlioreforo it is of good iiso in physic, if you can 
ivrain tho pnrging virtue, and take away the unpleas- 
ant ta<to of the jainxer : whieli it is like you may do, 
h\ x\n< i'ouiNo of infusin«: oft, with little stay. For it 
IS probahio that the horrible and (kÜous taste is the 
iTiosser pari.2 

Li. denerally, tlie workin;; hy infusions is gross and 
Mnul. exeept you tirst trv tlie issuin«: of the several 
iKirl-i ot the h.Kly, whieli of theni issue inore speedily, 
and ^^hieh nimv slowly ; and so by apportioning the 
lune, ean take and leave that (piality whicli you desire. 

' /'.'i in tili" orijriiml. in \ua\\ |.laoe^. — J. S. 
- If i'i tili i/i»Mtrjnrt, Kd. Uy.iö.—J. S. 
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^■rPkis to know, there be two wnys ; the one to try what 
^' long stay and wliat short stay worketli, ns Jintli Ixwii 
saiil ; the other to try in order tlie succeeding infn- 
sions of otM" and the same body, snecessively, in several 
liquors, As for example ; take orangivpiÜs, or roae- 
mary, or cinnamon, or wliat ycni will ; and let tliem 
iiitiise lialfan lioar in wnler ; tht-n take them out, and 
infnae tht-m again in other water ; and so the third 

^,ti^le : and thon taste and consider the first water, the 
tecond, and the third ; and yim will find them diffei^ 
füg, not only in strength and weaknesa. but olhenvise 
in taste or odour ; ibr it may be the first water will 
have inore of tlic scent, as more fragrant ; and tlie sec- 
ond more of the taste, as more bitter or biting, &c. 

22. Inf'usions in air (for so we may well call odours) 

bave the same diversittes witb infusione in water; in 

iliat tlie several odours (which are in one flower or 

other body) issue at several timea ; some earlier, some 

kter. So we lind that violots, woodbines, strawberries, 

yield a pleasing secnt, that cometh forlh first ; but soon 

after an ill scent, quite diftering from the former; which 

is cansed not bo murh by mellowing, as by the late issu- 

ing of tho grosser spirit, 

^L S8. As we may desire to cxtnict the finesT. spirits in 

^^HkBs cases, so we may desire also to discharge them 

^HBu hartfiil) in some other. So wine burnt, by reason 

^^^Vthfi rvaporating of the finer spirit, infiami'th k-s.s, 

^^^W ü best in ogues : opiuin leesetb some of his puison- 

^^^Bl quality, jf it bo vapoured out, mingied with spirit 

^^Hfwiiie, or tbe like : sean losetli sumewhat of liis 

^^nhiUnesa by decocting ; and (geiieraliy) subtile or 

^^piWy spirits are taken off liy incension or evapora- 

^^Btion. And eveii in iiifiii>Iiiiis in thingtt that are of toOjJ 
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high a spirit, you were better pour off the firet infusion, 
after a small time, and use the latter. 

Experiment »oliiary touching the appetite of continuation 

in liquick. 

24. Biibbles are in the form of an hemisphere ; air 
within, and a little skin of water without : and it seem- 
eth somewhat stränge, that the air should rise so swiftly 
while it is in the water ; and when it cometh to the 
top, sliould be stayed by so weak a cover as that of the 
bubble is. But as for the swift ascent of the air, while 
it is under the water, that is a motion of percnssion 
froni tlie watcr ; wliicli itself descending driveth np the 
air ; and no motion of levity in the air. And this De- 
mocritus called motus plagce? In this common experi- 
nient, the cause of the inclosure of the bubble is, for 
that the api)etite to resist Separation or discontinu- 
ance (whicli in solid bodies is strong) is also in liquors, 
tliough fainter and woaker ; as we see in this of the 
bubble : we see it also in little glasses of spittle that 
cliildren make of nishes ; and in Castles of bubbles, 
which they niake by blowing into vvater, having ob- 
tained a little degree of tcnacity by mixture of soap : 
we see it also in the stillicides of water, which, if there 
be water enough to foUow, will draw themselves into a 
small thread, because they will not discontinue ; but 
if there be no reniedy, then they cast themselves into 
round drops ; which is the figure that saveth the body 
most from discontinuance : tlie sanie reason is of the 

1 "Declinat, inquit, atoimis. I*riiniim cur? aliani qiiandam vim motufi 
httbcbiint a Deiiu>tTito impulsiouis, (piani plagam illo appellat." — OVc/v, 
Ih Fitto^ c. 20. It is (litlicuU to di-tennine whether this notioii of ** pla^ *' 
involved the coiurption of a inutual aotioii butwofn the atoms. See Mul- 
Idch, Democrit. AMtr. Opt r. Frag. p. 384. 
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•"^^undness of tlte bubble, as well for the skin of water, 
**s for tlie air witliin ; for the air likewise avoideth dis- 
•^"^ntinuance ; and therefore castetli itself into a round 
■igure. And for ttje stop and arrest of ihe air a littlo 
^^«'hile, it sliewcth tliat the air of itself hath littlo or no 

(itite of ascentling. 
erimvnt »ditary touching the mnklng of artifiäal 
»pring». 
i. The rejection which I continually use of experi- 
ts <tIiough it appearetli not) is infinite ; but yet tf 
%li experimeiit be probable in the work, and of great 
Use, I receive it, but deliver it aa düuhtful. It was 
roported by a sober man, tbat an artiScial spring may 
be made tbns. Find out a hanging ground, where 
tliere is a good quick fall of rain-water. Lay a lialf- 
tmagb of slone, of a good lengtb, tbree ur four foot 
"" f within the same ground ; with one end upon the 
gruund, the other upon the low. Covor tbe 
"i witli brakes a good thicknoss, and cast sand 
I tlie top of the brakes. You shall see (siiitb h 
1 afl»r somu showers are past, the lower end t 
i troogh will run like a spring of water: which 
Itr^'el, if it hold whüe the rain-water lasteth ; but 
üd it would contitiLie long time after ibe raüi is 
: HS if the water did multiply itself upon tbe air, 
rv the lielp of the coldness and condensation of the 
-arthi and the consort of the fii'st water. 



Erperimerit aolitary toachiny the venomou» qiialiCi/ of 
maneßc-th. 

26. The Kreuch (whic)i pnt off the name of tho 
Frciich di^ense nnto tlie name uf the discaao of Napk 
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do i-eport, tliat at the siege of Naples tliere were cer- 
tain wicked mcrchants that barrelled up man's flesh 
(of some that had been latelj slain in Barbaiy) and 
sold it for tunney ; and that upon that foul and high 
nourishment was the oricnnal of that disease.^ Which 
may well be ; for that it is certain that the cannibals in 
the West Indies cat nian's flesh ; and the West Indies 
were fiiU of the pocks when they were first discovered ; 
and at this day the uiortalest poisons practised by the 
West Indians have some mixture of the blood or ikt 
or flesli of man ; and divers witches and sorcercsses, as 
well amongst the Iieathcn as amongst the Christians, 
liave fcd upon man 's flesh, to aid (as it seemeth} theii* 
Imagination with higli and foul vapours. 

JUxperiment sollt an/ touclung the verton and traiwnU" 

tation of air into water. 

27. It seemeth that tliere be these ways (in likeU- 
lioüd) of Version of va[)ours or air into water and moist- 
ure. The first is cold ; which doth manifestly eon- 
dense ; as we see in tlie contractin<r of the air in the 
weather-glass ; wliereby it is a degree nearer to water. 
We see it also in the generation of Springs, which the 
ancients thouglit (very probably) to l>e made by the 
Version of air into Avater, liolpen by the rest which the 
air liath in tliose parts ; whereby it cannot dissipate;^ 
and by the coldness uf rocks ; for tliere Springs are 
cliieflv iccMieratt'd. We see it also in the eftects of the 
cold of the mitldle region (as they call it) of the air ; 

1 This» etorv i» t<il(l in Sandys'« TranU, p. 180. (7th odition). Munardeo, 
quoted hy Kapninmii«, jiM^ribes tlu» «iisease to the bad tood to which the 
anny waü ri'diuod; but does not nuMiiion tiie use of human flesh. See 
KupmanuiH, Knsi'iyos. 

■J Arist. Meteor, i. 13. 
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^^ tiich prodaceth dews and rains. And tlie expeiiment 

"*' (Urning water inio ice, hy snow, nitre, and salt 

^ wliereof we shall speak hereaftcr) wonld be trans- 

fbrreil to the tnming of air into water. The second 

^vay ia hy compression ; as in stillatories, wb(?re t]ie va- 

pour is tamed back upon itself by the encounter of the 

sides ol' the srillatorv; and in the dew upon the Covers 

frf boiling pota; and in the dew towards rain, upon 

h]e and waiostot. But this is like to do no j^rt-at 

t ; except it be upon rapours and gross air, that are 

äodj" Tery near in degree to waler. The third ia 

that which may be §earched into, but doth> not yet ap- 

jumr; which is, hy minghng of moist vapours with air, 

and Irving if they will not bring a retum of niore 

^^Bbter than the wnter was at first : for if so, tltat in- 

^^Base is a version of the air. Therefore put water 

^^P» the bottom of a atillatory, with the neb stoppod ; 

w^gh tite water ärst ; hang in the middle of the stilla- 

■iiy u large sptmge; and soe what tjuantity of water 

yno can crush ont of it ; and what it i» more or leas, 

B^ttDpiuvd with the water apent : for you must under- 

^^Hnd, that if any verston cau bo wrought, it will be 

^^BbUcst done in small port-s: and tliat ia the reason 

^^Bjr we prescribe a sponge, The fourth way ia proba- 

^^H also, though not ai>pearing ; which is, by receiving 

^^Hf MF into the small porea of bodies: for (aa hath 

^^^■n Said) every thing in small quantity Js more easy 

^^H Version ; and tnngible bodies have no jtk'asure in 

^^Bk consort of air, but cndeavoar to aubact it into a 

inore dense body ; but in entire bodiea it ia checked ; 

'jwause if the air should condense, there Is nothing to 

suwted : therefore it initst l>e in loose bodies, as sand 

ami pow<ler ; wliich wi; sce, if they lie cloae, of thi 

Sflves gather moiature. 
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Krj^nment soUtary touching the helps totcarck the beauU/ 

and goodfeatures of persans, 

-S. It is reported by some of the ancients,^ that 
wholps, or other creatures, if they be put young into 
suoli a caiije or box as they caniiot rise to their statnre, 
bui uiiiy iucrease in breadth or length, will grow ac- 
ooi\liiigly as they can gct room ; which if it be true 
and feasiblo, and that the young creature so pressed 
and straitonoii - dotli not thereupon die, it is a means to 
1u\hUu'o dwarf creatines, and in a very stränge figure, 
riiis is coriain, and noted long since, that the pressure - 
or torniiniX of parts of creatures, when they are very ^ 

yoiinir, doth alter tlic sliape not a little : as the strok 

iui: of tho lieads of infants between the hands was^^: 
uoii\l o( old to niako MacrocvpliaU ; which shape of tlu 
hoad at that tinie was cstocnicd.^ And the niisin[ 
;;v!iiIy of tho brid*^e of the nose, doth prevent tlu 
.'U*!ovnuiv of a saddle nosc. Which Observation wel 1 
^* oi^;u\U niay toach a means to make the persons o^' 
rr.oii aiul womon, in niany kinds, more comely and bet- 
tv.:- t'v-aruivd than otlierwise they would be, by the fonn- 
::*^ .«kI shaping of tlieni in their infancy : as by stroking 
ViV :lu* oalvos of the legs, to keop them from fallinir 
dv'\^ii tvH^ low: and by stroking up the forehead, to 
kvvi> thoni fivui benig low-foroheaded. And it is a 
ovHuiuon praotioe tt» swatlie infants, that they niay 
^n^w n\or\» straight and better sliaj)ed : and wc see 
YvHiUs: won\en, by wearing straiglit bodics, keep them- 
siAvv*s frvnu Wing gross and corpulent. 

* Nanu'lv \»v Ari:»loiK\ VrvhUm. x. 14. 

* Sti*.nj;Äf»iifinn tho oripual. — »/. ^'. 

* lUwwTAtois IV .Vi'K Aquis ut Locis. The sarnc practico existed aiiiDng 
iiimiy Aucric«n trib«». 
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armetit golüary touehiitij tfie condensin^ of air, in 
\aueh »ort a» it may put mi wieight and yidd tiouritk- 

p.29. Onions, as they Imng, will niany of them slioot 
rth ; and so wül penny-royal ; and so will an herb 
klled orpin,' with whit-h they use in the country to 
i tbeir lioases, büicliiig it to a latli or slick, and 
«etting it sgalnst a wall. We aee it likcivise, more 
«^specially, in the greater semper-vive, which will put 
out branches, two or three years : but it ia tnie, that 
t-uiiiinoüly they wrap the root in a cloth besmeared 
"with iiil, and renew it once in half a year. The like is 
leportcd by some of the ancientS) of the stalks of lilies.' 
e cause is ; for tliat these plants have a strong, denae, 
1 SQCCuient moisture, whiih is not apt to exhale ; and 
B »ble, from the old slore, without drawing help from 
e earth, to suHit^e the sprouting of the plant : and this 
K>atijlg is chiefly in the late spring or early sunimei- ; 
vhich are the times uf putting forth. We see also, that 
tamps of treea lying out of the ground, will put forth 
roats for a time. But it is a noble trial, and of very 
»t consequence, to try whetlier these tliinga, in the 
ronUng, do intrease weight ; whtch must be tried by 
■ #eigliing them before they be lianged up, and aftur- 
Ijruds agun when they are sprouted.^ For if they in- 

.* Buduin Telcphlum. The gnatcr Semperrive, mentionMl ■ lillle Air- 
Ht 00, !• liie eK»l bOBse-leek, or pvrlups tm house-Uek. See Gerinra 
■SlrW, p. BIO. I1U38.1 

' Pliny. xxi. 13. 

' Hkod has bvrc in ■ remArksble ninnaer nolkipiited ■ celebToIcd ti- 
nimi-iii of Decuidulle'!, wbo shgwcd ihal llie vnvlui, vbich exhibila Ibe 
lieiulincnnn in qupglion, ■ctuilly losea in weight tAvt levenuice Jhnn iti 

Ä. though it will pii( out «boots of very cnnsiiiprslilii Inngth. Comp» 

rkM. Pnb. «ect. u. 31. md 36. 
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crease not in weiglit, then it is no more but this ; 
what tlicy send forth in the sprout they leese in socs* ^q^, 
other part : but if they gather weight, tben it is me:^ j^g 
9iale natura! ; for it slioweth that air may be made ^ ■»=^ ^ 
to be Condensed as to be converted into a dense 
wliereas tlie racc and period of all things, here a1 
the earth, is to extenuate and tum things to be m 
pneumatical and rare ; and not to be retrograde, 
pneumatical to that whieh is dense. It sheweth 
tliat air can nourish : which is another great matteKrr of 
consequence. Note, that to try this, the experioncyi^ 
of the seniper-vive must be made without oiling ihe 
cloth ; for eise, it niay be the plant receiveth nonriy/i— 
meiit froni the oil.^ 




JSxperiment auUtary ioncldng the commijrture of fiam 
and alr^ and the tjreat force thereof, 

30. Flame and air do not mingle, except it be in a 
instant ; or in the vital sinrits of vegetables and living 
creatui'es. In «rmipowder, the force of it hath been 
ascribi^d to rarefaction of the earthy substance into 
flauie ; and thus fiir it is true : and tlien (forsooth) it 
is l)econie another dement, the fonn^ whereof occur 
])ioth more iilace; and so of necessity followeth a dila— 
tiition ; and therefore, lest two bodies should be in one^ 
place, there nnist needs also follow an expnlsion of thef 
j)ellet, or blowing up of the mine. But these are crude 
and ignorant speculations. For flame, if there were 

i The sugffostions contaiiicd in this parnj^nph touching the notrition of 
plant» are exccediiigly curious. In rvality howcvcr the plant, though it 
losoa by oxhahition more in point of weicht thun it receives frr»m the air, 
(loes octually assimilate the cuirhtm <'xisting in the carbonic acid of the lit- 
ter; 80 that tho tot prup<.»scd is inoonchisive. 

- The Word is usod in its scholastic seuse. 
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"'^'Jtliin^ i-lsc, «'xcopt it wrre in a vory great (piantity, 

^y'iU 1k' .sufiucatL* with any liard Ixxly, such as a pellet 

i-s, or the barrel of a «^iin ; so as the flaiiie wouKI not 

t'xpol tlie lianl Ixxly, but tlio lianl body woiild kill tlie 

flanie, and not sutter it to kindle or spread. But the 

C'iiuse of this so fjotent a niotion is the nitre (which \ve 

Call otherwise saltpetre) which having in it a notable 

cnide and windy spirit, first by the heat of the fire 

snddonly dilateth itself ; (and we know that simple air, 

being j)reternaturally attennated by heat, will niakc it- 

solf room, and break and blow np that which resisteth 

it) ; and secondly, when the nitre liath dilated itsolf, it 

Ijlowetli abroad the flame, as an in ward bellows. And 

therefore we see that brimstone, ])itch, caniphire, wild- 

tire, and divers other inflanimable niatters, thouf^h thi^y 

Ijurn ciaiellv and are hard to (luench, vet thev niake no 

such fiery wind as gunpowder doth : and on the ot]i(»r 

.^ide, we see that quicksilver (which is a niost criide 

and watery bcKly) hcated and pent in, hath the like 

Force with gnnpowder. As for livin<2; creaturcs, it is 

cortain their vital spirits are a substance componnded 

of an airy and flaray matter ; and though air and flamc 

being free will not well mingle ; yet bound in by a 

IkxIv that hath some fixing, they will. For that yoii 

mav best see in those two bodies Cwhich are their ali- 

ments) water and oil ; for they likewise will not well 

mingle of themselves, but in the bodies of plants and 

living creatures they will. It is no marvel theretbre, 

that a small quantity of spirits, in the cells of the brain 

and eanals of the sinews, are able to move the whole 

Wy (whicli is of so great mass), both with so great 

force, as in wrestling, leaping, and with so great swift- 

ness, as in playing division upon the lute. Such is the 

VOL. IV. 12 
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force of thesc two natures, air and flame, when they 
incorporate. 

Experiment Bolitary tmiching the secret nature of fli^me} 

31. Take a small wax candle, and put it in a socket 
of brass or iron ; then set it upright in a porringer füll 
of spirit of wine hcated ; then set both the candle and 
spirit of wine on fire, and you shall see the flamc of the 
candle ojien itself, and become four or five timcs bigger 
than otlierwise it would have been ; and appear in fig- 
ure globular, and not in pyramis. Ton shall see also, 
that tlie in ward flamc of the candle keepeth colour, 
and dotli not wax any whit blue towards the coloiir of 
tlie üutward flanie of tlie spirit of wine. This is a no- 
ble instance; wherein two things arc most remarkable; 
the one, that onc flamc within another qucncheth not ; 
but is a fixed bodv, and continueth as air or water d(». 
And therefore flanie would still ascend upwards in one 
greatness, if it were not quenched on the sides : and 
the greater the flamc is at the bottom, the higher is 
the rise. The other, tliat flame doth not mingle with 
flanie, as air dotli with air, or watcr with water, but 
only remainetli contignous ; as it cometh to pass Ik*- 
twixt con**isting bodies. It appeareth also that the 
form of a i)yramis in flanie, whieh we usually see, is 
merely by accident, and that the air about, by quench- 
ing the sides of the flame, crusheth it, and extenuateth 
it into that form ; for of itself it w<nild bc round ; and 
therefore smokc is in the flgure of a jnTamis reversed ; 



1 The cxplanation of tliis expcriment i? simply that in iinpure air 
flamcfl incn'a<'e in size bccause the heatcil vapoiir of which they aro 
composed diffuses itself before it nieets with sufiicient oxygen for com- 
pleto combustion. 
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fiir the air quwichftli tlic flamü nnd roceivetli tlio smoke, 
Note also, ibat tlio 6ame of thp candle, within tlip 
flaiiie of ihe s|«rit of winc, is troiibletf ; anil doth rot 
only open and diove npwardi, but movptli waviiifr. nnd 
\o ami fro ; ns if flame of bis own natura (if !( wi>re 
not qa«^nched) would roll and turn, as tvcl) as inovi- 
ujiwnrds. By all wliicli it shuuld seem tliut ihe celes- 
ttal bodies (most of tliem) are tnie fires or flsimes. as 
B Stoics beld ; inore fiiic (perba|is) and rarified tbai» 
t flame is. For tlicy are all globnlar nnd detcrmi- 
; they liavt- rotatioti ; and tbey have tbe colonr 
sj)Ii-ndoDr of flame: so tliat flame above is diinibli', 
i consisti-nt, and in bis iiiitnml place ; but with ns it 
b<|i stranger, and niomL-ntiiny, and impure ; likL> Vutcnn 
Vt l«llt«l with bis fall. 



rirntnt »oUUiry t'/uchirnj the liifferenf ftrrce of ßame 

in ihe midxl and on tbe tide». 

I'SS. Take an arrow, and hold it in flame Ibr tlie 

! of ten |.nlses ; and wben it comi'tb furlb, yini 

■II find tliose pai'ts of tbo arrow wbicb were nn 

t outsides [if tbc flame more bumcd, blaiked, and 

m«d aliQOfit inkj a coal, wbereas that in the midst 

of tbo flamo wHIl Im: as if tbe tire bad searce toucbed 

it.' Tliis is an instance of great eonseqiience for tbe 

'Uscovery of tbe nature of flame; and abewetb mani- 

fi-'tly tbiit flame burnelli more violently towurd? rbe 

»id» tban in ilie midst ; and, which is moro. lliat 

_ Wt or Uro is not violeni or l'urious but wbero it is 

■ked and pent. And thereforo tbe Peripatfties 

(wsoever tbcir opiDlon of an element uf fire above 
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Experiment solüari/ touching the contraction of bodies in 
mk, hy the mixture of the viore liquid body with the 
mre solid. 

^' It is Strange how the ancients took up experi- 

ments upon credit, and yet did build great matters 

Qpon them. The Observation of some of the best of 

thcm, delivered confidently, is, that a vessel fiUed with 

ashes will receive the like quantity of water that it 

would have done if it had been empty.^ Biit this is 

Dtterly untrue ; for the water will not go in by a fifth 

P*^- And I suppose that that fifth part is the dit- 

^rence of the lying close or open of the ashes ; as 

^® See that aslies alone, if tliey be hard pressed, will 

»je m less room ; and so the ashes with air betweeii 

"® looser, and with water closer. For I have not yet 

'Oand certainly, that the water itself, by mixture of 

*8nes or dust, will shrink or draw into less room. 

Experiment Bolitary touching the making vines more 

fruitfid, 

35. It IS reported of credit, that if you lay good 

Store of kern eis of grapes about the root of a vine, it 

will make the vine come earlier and prosper better. 

It mav be tried with other kemels laid about the root 

of a plant of the same kind ; as figs, kerneis of apples, 

&c. The cause may be, for that the kerneis draw out 

of tho earth juice fit to nourish tlie tree, as those that 

would be trees of themselv(»s, thougli there were no 

root ; but the root being of greater strength, robbcth 

1 Arist. Prob. xxv. 8. It has been fouiul by Messrs. Playfair and Joule 
that the Solution of many paltn in water, e. g. of alum, inereafie!« the volunie 
of the watcr simply by that of the water of cn'9talli8ation they contain; 
which is a curious appruximation to Aristotle's notiou. 
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• ::i tlu? iKnirisluniiit, wlicii tliev have ilrawn 
i- ^ -..i: li>lics (k'vuur littk'. 

y^- - 'i'/unfs hl ooiHort tuurhintf j^^f-fif'^tig tnedichies. 

*».». Tlio opcM'iition of purging nifdiciiies, and tho 
.■■i'.L.>v'< theroüt', have beeil thought to 1>e a great s(y 
;a': ; ancl so aieordinii to the slothful maiiner of 
:jicii, it is ivteiTcd to a liidden ])rüj)riety, a specifi- 
•iil virtiio, aiul a lourtli quality,^ and tlie like shifts 
■t' igiuuMm-e. Tlie causes of purging are divers: all 
• lain and inrspieuous, and tliroughly maintained by 
;\poriL'iKv. The fii-st is, that wbatsoever caiuiot bc 
.vercoiiie and digested by the stomacli, is by thc 
>:«miach either [»ut iip by vomit, or put down to the 
;:uts : and by tliat inotion of expulsion in the stouiach 
and guts, othor parts of tlie body (as the orifices of 
ihe veins, and the like) are nioved to expel by con- 
'*enl. For nothing is more frequent tlian motion of 
eon>ent in the boilv of man. This surchar«:e of the 
>toniacli is eaused either bv the (inalitv of thc intJi- 
eine, or by the quantity. The (pudities are three : 
extreme bitter, as in ah)es, eohxpnntida, «te. ; loath- 
some and of liorrible taste, as in agaric, blaek helle- 
bore, &c. ; and of seeret inali^nitv and disamvement 
towards man's body, many tinies not api>earing nitich 
in the taste ; as in seammony, ineehoaeham,^ an- 

* That is. an «vnilt ({uality not cxiilirabli' l>y tlic «■(»iiibinati'ai of ilu« pri- 
niary ^ualitios of the i-loniunt.H <»f whirh iho bwdy is conipttscd. (.)ccuU 
qualitii'.'« aro uf^on c:iUi.'il trrtiary, hiit Haoun appari'utly supiv).-»!'.-« that ttr- 
tian- ({ualitio!« an' tliDSo whioh ri>>ult Troin r<iniliiiiatinnx ot' tho si-oondan', 
and thenMoi\> ultiniatcly froni the t'uttr priniary vr flcmontary qualitie^ 
nanu'ly hot, rohl. nioist, aml K\ry. 

' Mi'i'hiiarhnii is thc mot of an Amoriran plant : it tak«"« iis naino 'rom 
thi' ili^'tnvt iif Mfxiru frum M-hioh it is hnMi^ht. Si>i' I-'ranipton's Joi^fnl 
Sft'it tHit flf tkt Htir ßfurui H'iW'/, (lo77) p. '2-1. l-'ranipton's work is only 
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tämony. &c. And note well, tliat If thcre be any 
XKietlicine that purgctli, and hath nelther of tlie first 
t.ivo manifest qnalities, it is to be held suspectcd as a 
Wind of ptiisun ; for thiit il worketh eitlier by eorro- 
^ioD, or hy a secret malignity and eninity to nnture; 
SM.nil tlii:refüre such meiücines are warily to be pre- 
pared and uaed. The ijuantitj- of that which is taken 
dotli adso cause purging ; as wp see in a great quan- 
Tity of new roilk from t)ie 'cow ; yea, and a great 
«jDontity of meat ; for aui-foits many times tum U> 
jiorges, both upwards and downwards. Therefjjre we 
~' i generally, that the working of purgiiig medicines 
Eometh two or tbi'ec hours afier the medicinea takcn ; 
: that the stoniacli ßrat maketh a proof wliethor it 
, eoncoet them. And the like happonoth after 
rfdts, or milk in too great quantity. 

. A second cause ia uiordication of the orifices 

t the parts ; especially of the mesentcry veins ; as it 

■ seoti that Salt, or any such thing that is sharp and 

liling, put inlo the fiindament, dotli provokc the part 

i cxpel ; and mustard provoketh sneezing ; and any 

larp thing to the cycs provoketh tearä. And tliere- 

ee that almust all purgors have a kind of 

tching and vullicatinn, beaides the griping which 

meth of wind. And if thia mordication be in an 

r-high degrpc, it is little better than the corrosion 

r poisnn ; and it eometh to pasa sometiines in anti- 

bony, especially if It be given to bodies not roplete 

1 humouRi; for where humours abound, the hu- 

mn save the parts. 

IHian of <liat «f KWolat Monantei, nf which • Ulln tran-laüoii by 

«u publiibcd in 157*. l h«™ not leea tlic (.rigiiwl iriirk, »hlcli to 

hSftnbh. Tlw Uli« uf Clusim'j itanjlaliou ia De ti«iplidiut nedKam. « 
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3S. The third cause is attncdon: ibr I do not deny, 
but that purging medicines have in tbeni a direct force 
üf attraction ; as drawing plaisters have in surgery : 
and we soe sage or bettony bmised, sneczing-powder, 
and other ]iowders or liquors (whicb thc physicians 
call trrhittei) put into the nose, draw plilegm and 
water fruiu the bead ; and so it is in apophlegmatisms 
and «larirarisnis, that draw the rheum down by the 
palate. And bv this virtue, no doubt, some purgers 
draw more one humour, and some another, according 
tu th^» opinion rcceived : as rhubarb draweth choler ; 
sean melunclioly ; agaric pfalegm, &c. But yet (more 
or los») thoy draw promiscuously. And note also, that 
bosiJis ?.vm[»athy between the purger and the humour, 
theri' is uImj anuther cause whv some mtnlicines draw 
some luimrmr more tliiin another. And it is, for that 
some meilicines work quicker than othere: and they 
that draw quick, draw uiily the lighter and moi-e fluid 
humuurs : they that draw slow, work upon the more 
tough and viscous humours. And therefore nien niust 
bewaiv how thov take rhul>arb and the like, alone, 
taniiliarly : für it takoth oiily the Hghtest part of the 
humour awav, and leavcth the mass of humoui's more 
obstinate. And the like mav be said uf wormwood, 
which is so much ma^juified. 

89. The tburth cause is flatiiositv : for wind stirred_ 
moveth to expel : and we find that (in effect) all 
purgoi-s have in them a raw spirit or wind ; whicl* 
IS the pnnci[)al cause of tortion in the stomach and 
Wlly. And therefore purgers leesc (niost of thera> 
the virtue, l)y decoction upon thc fire ; and for that 
cause are given chiefly in infusion, juice, or powder. 

40. The tifth cause is compression or crushing ; as 
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when watOT is cruslied out of a aponge ; so we see tlmi 

iNking i-^ld tiiovetli loosetifss by pontraclinn of t)ie skiii 

^H^d outw-ard ]iartBj aiid so dutli cold ]ikewtae cause 

^^Bbcums and detliixions ft-oin the head ; and soinc nstrin- 

^^^Btit jilaistvrs crusL out [mnilent m»tter, This kind 

^^pif Operation 19 not found in many niedtcines. Myrob- 

^H^nes bave it ; aiid tt may be the barks of peaches ; 

^^K»r this virtu« rcquicvtb an astriction ; but sucb an 

astriction as h not gratefui to the body ; (for a pteasing 

astriction doth ralher bind in tbe huinours tlian pxpel 

Viieni) : and tberefore sucli astriction is found in tliings 

F an )iarsb ' taste. 

► 41. The sisth cause is lubrefaction and relasation. 

I we see in medicines emollieut ; sucb as are milk, 

iTie!y, mallows, leltucu, mereurial, pellitory of the 

, and others. There is also a aecret vlrtue of re- 

Ltioß in cold ; for tbe lieat of the b.xly biiidcth tbe 

t and bumours togetber, wbich cold relaxetli : ns 

f ü »een in urine, blood, pottoge, or tbe liko ; wbich, 

_ r they be cold, break and dissolve. And by tbi» 

kind of relaxation, fear loosenetb the belly : l>ecause 

the heat retiring inwards towarda tlie lieart, tbo guts 

tai other parts are relascti ; in the sanie manner 

~"l ftar atao causeth trombling in the sinewf. And 

r this itind of purgers are sorae medicines made of 

lereury. 

. Tlie seventb cause is abstcrsion; whicb is plainly 

»tiring off, or incision of tbe more viscous bumours, 

; the hmnoura more fluid ; and oulting be- 

I tbent and the part. As is found in nitroiis 

er, wbicb scoureth linon clotb (speedily) from tbo 

d in «evrrsl othtn plv.«*; thouiili 
il ii only HDUtherwayofBpclIiHg AnriA.— J. Ä 
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foR^noss. Bat this incision must be by a sharpnesK:. 
wiihoiit astriction : which we find in salt, wonnw( 
oxvmol, and tlie like. 

43. There be medicines that move stools, and nocr 
urino ; somc otlier, urine and not stools. Those thaE^ 
purge by stool, are such as enter not at all, or littl^ 
into tlie mesentery veins ; but eitlier at the first are nc^ 
digestible by the stomacli, and therefore move imm»^ 
diately downwards to the guts ; or eise are afler\var«HK 
n'jocted by the mcsenteiT veins, and so turn likewi * 
downwards to the guts ; and of these two kinds a. :m: 
most purgers. But those tliat move urine, are such ä 
an? well digested of the stomacli, and well receivcKja 
also of the mesenterv veins ; so they come as far a« 
tho liver, whidi sendetli urine to the bladder, as t/ie 
whey of blood ; aiul those medicines being oponing and 
pien?ing, do fortify the Operation of the liver, in seiid- 
ing down tlie wheyey part of the blood to the reins. 
For medicines uriiiative do not work by rejection and 
indii^?stion, as solutive do. 

44. There be divers medicines which in irreater 
.^uanriry move stool, and in smaller urine : and so con- 
:r:mwise, some that in grcater (juantity niovo urine, 
Av.d in smaller stool. Of the former sort is rhubarb, 
Ar.vi >ome others. The cause is, for that rhubarb is a 
m^xlioiue which the stomach in a small ciuantity doth 
,i.lc<">t and overcome (being not flatuous nor loath- 
^'uio^ and so sendetli it to the mesentery veins : and 
<*,^ Iviiiv; opening, it helpeth down urine : but in a 
ir^utvi* quantity, the stomach caiinot overcome it, and 
si' •: izeoth to the guts. Pepper by some of the an- 
,.ikM> is iioted to be of the socond sort : which beiui: in 
small quuutity, moveth wind in the stomach or guts, 
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k^>d so expelleth by stool ; bat beiug in greater quan- 
»•^r, (lissipnietli tlie wind ; and itself gottetli to tlio 
"■»■^ssentery veins, and so to tho liver and roins ; where, 
Oy licBting and opening, it sendeth down urinü inore 
[»leiitifuUy. 

^tb^^erimtuti in eongort touekiny meatg i 
^F are inost wjuriehing. 

45. We havo spoken of evacuating of the body ; we 
"Will noiv speak sometbing of tbe fiüing of it by resto- 
r&tives in consumptions and emaciatJng diseases. In 
tbere is one part ibat is more nourishing 
n another j as gmins and roots nourish more than 
> leavGs ; insomuch as the order of the Foliatanes 
ll put down by the pope, as Unding leaves unable to 
brisk man's body.' Whether there be tliat ditference 
e flesh of living creatures, is not well inquired : as 
r livers, and other entrails be not more nonriab- ' 
I tban the outward flesh. We Gnd that amongst thajl 

goose's liver was a great delicacy ; insomuellK 
^ tbey bad artificial means to rnaku it fair and great ; 

Sume iFcount of Ihe ausleritiei of the Feuilluu hts b«eD girsa iit 
""tawi tliv jVnBtm Oesnmm. vol. i. p. 833, The nolion lliat thoy ülWmpW 
^ livi DD If«vea aroM probatily from > mistnken elf mologf . The Abbe 
"^ Feuilliiia luiiteil ex ■ CiiMrotan mODiulery long befbre Ihe refanii nhic 
■*Mt ll ibe «Kai of B nnw order. Th« nama why buman being« canni 
'■**ii[p',ij i;rii"j iirleiiTeB Ippur« lo be Ihe proportiun in which v«gelab] 
"'"*■ : l!..-,i Bud lignuM) ispresmit in Ihoae pari» of vegeUbles, An 

'- !<;- Ihe orKuiiaation eitber of theaioinach ornf tbe miutiui 
I ilion Mit KJcullon of thaluge proportinn of innatritious mai 
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but wliethcr it wcre more nourishing appeareth i^ of, 
It is certain tliat marrow is more nourishing tLan ^Fs«t. 
And 1 concoive that some decoction of bones and ^^ii). 
ews, stampt'd and well strained, would be a veiy nc^ c»> 
ishing broth : we find also that Seotch skinck, (yrhm. aoi 
is a pottage of strong nourishment) is made with tlic 
knees and sinews of beef, but long boiled : jelly a.l^>«. 
wlii(!h tlicy use for a restorative, is chiefly made c:^^ 
knucklcs of vt»al. The pulp that is within the craff s=^" 
or crab, which they spice and butter, is more nouris^^ 
ing than tho flosh of the crab or crafish. The yolf^^ 
of eggs aro clcarly more nourishing than the whitc^^' 
So tliat it sliould setMn that the parts of living creatui 
tliat lie niure inwanls, nourish more than the outwai 
ficsh ; except it bu tlie brain : which the spirits preji 
too nuich upon, to loave it any groat virtue of nourish- 
ing. It scH'nietli for the nourishing of aged men, oi 
nien in consuniptions, some such thing should be d< 
vised as sliould bc half chylus, before it be put into tht 
stoniach. 

•in. Tako two largo capons : ])arboil them upon m^ 
soft fiiv, by tliL' Space of an hour or more, tili in effectr 
all the 1)1(K)(1 be gone. Add in the decoction the pilU 
of a swc'ct lunion, or a good ])art of the pill of a citron, 
and a little mace. Cut off the shanks and throw them 
away. Tlien with a good strong chop])ing-knife mincc 
the two capons, boni's and all, as small as ordinary 
mincfd moat ; j)ut them into a large neat boulter; then 
take a kildiM'kin, swcH't and well scasoned, of fourgal- 
lons of l)oi»r, of 8x. strcngth,^ new as it cometh from 
the tunninir : make in the kilderkin a «rreat buntr-hole 

1 rerha]>s tli«^ iMj^'lit-y-hillinjr strongth ino;ins tliat tliebarrel, 1. 1. thirty- 
liix gullous, cost t'ii^ht ^hilliugs. 
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>F piirposo : tlicn tlirust iiito it tlie boiiltm* (In which 

lio (*ap(nis aiv) drawn out in lengtli ; li*t it stci'j) in 

t three days and tliree ni<^lits, the bung-hole npcMi, to 

»vork ; tlicn closi; tlie bun»:j-lioK*, and so let it continue 

X clay and a half; tlien draw it into bottles, and you 

mav drink it well after three davs' bottlin«^ ; and it will 

last six weeks (approvcd). It drinketh fresh, flower- 

ctli and mantleth excecdingly ; it drinketh not newish 

at all. It is an excellent drink for a consuniption, to 

be (irunk cither alonc or carded with some otlier beer. 

It quencheth thirst, and liath no wliit of windiness. 

Note, that it is not j)ossibIe that nieat and bread, either 

in brotlis, or üiken with drink, as is used, should gct 

forth into the veins and outward parts so finely and 

^ly, as when it is thus incorporate, and niade almost 

Ä chvlus aforehand. 

47. Trial would bo made of the like brew with 
potado roots, or burr roots, or the pitli of artiehokes,^ 
^hich are nourishing meats : it may be tried also with 
other flesh ; as pheasant, partridge, young pork, pig, 
▼enison, especially of young dcer, &e. 

48. A mortress mado with the brawn of eapons, 
"tamped and strained, and niingled, (after it is made) 
^ith like quantity (at the least) of alinond butter, is an 
®*cellent meat to nourish those that are weak ; better 
^^ blanc-mangcr, or jelly ; and so is the cullice of 
^^k«, boiled thick with the like mixture of alinond 
"'^ter; for the mortress or cullice, of it.self, is niore 
Ävoury and strong, and not so fit for nourishing of 

\ Coittpare flitt. \lita et Mortis, vol. iii. p. 4öO. § 24.; where puljxe nrtip- 
^*n mentioncd in conjunction with radices jwtado and raiUct$ bardawr. 
^ coiocidence fkvoura Mr. Ellia's conjecture that by artipltjc IJacon 
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onp of hot water, that yon may take il warm. And 
-ow-milk tliua prepared, I judge to be lii'tU:r for a con- 
Hiinptioit tliun ass-milk, whidi (it is truc) turneth nnt 
«1 «asily, l)Ut it is a little liarsli j • marry it is more 
Jroper lor sharpiiess of urine, aiid exulceration of tlic 
»ladder, and all manner of lenifying, Woman's milk 
ikcwise is prescril>ed, wlien all fall j but I commend it 
not ; as being a üttle loo near tlie juice uf man 's body, 
lo be a good nounsher; except it be in infents, ta 
whom it is natural. 

52, Oil of swcet abnands, newly drawn, with sugar 
snd a little Bpice. epi-ead upon bread toasted, is an ex- 
celleiit nouriäber; biit then to keep tbe oil from frying 
jis tlie Monmch, you must drink a good draught of mild 

Kafter it ; and to keep it from relaxing the stomacli 
mch, von must put in a little powder of cinnamon. 
. Tho yolks of egga are of themselves so well 

,|iavpared by nature for nouriahment, as (^o tbey be 
poachcd, or rear boiled} tlicy need no other prepara- i 
doa or mistnre ; yet tbey may bc takcn also raw, wben i 
tliey are new laid, with Malmsey or sweet wine : yoQ | 
sball 'In well to put in some few slicea of eryngium^ I 
roots, and a Httle ambergrice ; for by this means, 1 
besides the immediate faculty of nourislmient, such ' 
drink will strengtlien the back ; äo tbat it will not | 
draw down the iirine too fast ; for too rauch urine | 

^U| always hinder nourishment. 

^H^ Mineing of meat, as in pies and buttered minced I 

^^t, «aveth tbe grinding «f the teeth; and therefore 1 
fnodoubt) it is moi-e nouriahing: especially in age, ( 
to tbem that havo weak teeth ; but the butter is not so J 

) froper for iveak bodiea ; and tlierefore it were gooo 
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moisten it witli a little claret wine, pill of lemoD et 
orange, cut sniall, sugar, and a very little cinnamoa or 
iHitiueg. As for cliucts, wliich are likcwise minoed 
ineat, instead of biitter and &t, it were good to moisten 
thein partly witli crcam or almond or pistacho milk, 
ur barley or malz crcam ; adding a little coriander seed 
and caraway seed, and a very little safiron. Tlie more 
tiill liandling of alimentation we reserve to the doe 
place. 

We have hitherto handled the pariiculars wUeli 
yield best aud easiest and plentifullest nourishment; 
and now we will speak of the best means of con- 
veying and Converting the nourishment. 

'>«">. The tirst mcans is to procure that the nou^ 

ishnient mav not be rübbe<l and drawn awav ; wherein 

that which we have already said is very material ; to 

provido that the rcins draw not too ströngly an over- 

givat part of the blood into urinc. To this add that 

j>rocept of Aristotlo, that wine be forborne in iül con- 

suniptions;^ for that the spirits of the wine do prey 

upon the roseide Juice of the body, and inter-common 

with the spirits of the body, and so deceive and rob 

tlieni of their nourishment. And therefore if the con- 

suniption, growing from the weaknoss of the stomach« 

do force von to use wine, let it alwavs be burnt, that 

tlie (juicker sjärits niay evaporate ; or, at the least, 

<|uenched with two little weil*res of gold, six or seven 

tiines n^peated. Add also this provision, that there be 

* Ari!<tiitIo (1.M..S mit ;jive aiiy prca-pt on iho siibjci-t; liut that he thuught 

wluc huitful in con!tuiiintiüim mav be int'crrcMl fnnii the Pi-vbUmt, iii. 6. ain! 
2Ü. 



t too mach espence of the nonriahment, by eslialing 

1 »weating: and tlierefore if the pntient ho apt lo 

, it must be gently restrained. Biit chiefly Hip- 

tes' rulo is to be followed ; wbo advisetb qiiite 

irr to ihat whicli w in use : namely, tlint the 

I or garmont next tlie flesh be, in wintcr, dry and 

changed ; and in summer seldom changed, and 

^ared over with oil ; ' for certain it is, that any 

batance tliat is fat, doth a littlc fill the porös of the 

■, and stay sweat in some dogree. But the more 

ianly way is, to have the linen smeared hghtly over 

^h oü of siveet alnionds ; and not to forbear shifU 

fi oft as is fit. 

, Th« second means is, to send forth the nourish- 

mt into tUe parts more strongly; for which the work- 

f must be by strengthening «f tlie stomach ; and in 

I, because the atomach is chiefly comfoOecl by wine 

I hot things, which otherwise hurt, it is good to 

t to outward applicatjona to the atomach ; wherein 

»th been tried, that the i^uilts of roses, splces, mas- 

\, worrawood, mint, &c., are not so helpfui, ns to take 

e of new bread and to bedew it with a Httio sack 

Ugant ; and to dry it ; and after it be dried a little 

the fire, to put it within a clean napl«in, and to 

t to tlie Blomach ; for it is certain, tbat all flour 

a potent virtue of astrlction ; inaornuch as it hard- 

li a piece of flesh or a flower tbat is laid in it : and 

refon- a tag quihed with bran is ükewisc vei-y good; 

drielh sornewhat too much, and thei-efore it must 

e long. 

« Hliipocnitea. Dt SahAri fl'-^IA. but it -in« not swm cteot lb»l llie 

hoTliMriligin waam Haumivin liiuria i« Kivun »» a geupral precept. 

mma to rcfcr [xrtitulwlj tu pcrBoiis uT i grota habit. 
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57. The tliird means (which may be a branch of 
thc former) is to send fortli tlic nourishmcnt thc 
better by sleep. For we sec that bears, and other 
creatures that sleep in tlie wintcr, wax exccecling 6t: 
and certain it is, (as it is commonly believed) that 
sleep doth nourisli niuch ; both for that tlie spirits do 
less spond the nourisliment in sleep, than when Hv- 
ing creatures are awakc ; and bccause (that which w 
to the ])resent purpose) it helpeth to thriist out the 
nourishmont into the parts. Thercfore in agcd men, 
and weak bodies, and such as abound not with chol- 
er, a short sleep after dinner doth help to nourish; 
for in such bodies there is no fear of an over-liasty 
digestion, ^vhich is the inconvenience of ]>ustnicridiun 
sleeps. Sleep also in the moniing, at\er the taking 
of soniewhat of easv diirustion, as milk from the oov-', 
nourishing broth, or the like, doth further nourish- 
ment : but this would be done sittiiig upri^ht. tha^ 
the milk or broth niay pass the more speedily to th^ 
bottom of the stomach. 

öS. The fourth means is, to provide that the part^ 
themselves mav draw to theni the nourishment stroni;- 
Iv. There is an excellent Observation of Aristotle: 
that a great reason wliy plants (sonie of tlu-m) are 
of irreater a^ije than livinfr creatures is, for that thov 
vearlv i)ut forth new leaves and bouirhs: whereas liv- 
ing creatures put forth (after tlicir j)oriod of growth) 
Ui^thing that is young Imt hair and nails, which are ex- 
cronionts, and no parts.^ And it is nio^t certain, that 
what>oevor is vcmn«;, doth draw nourishment better 

'• .Vr:.<:ot. IV I.on^. et Hrev. Vitjv, ß. It inay ho s-iiil that in vi'i;i'tal)U-s 
:hc <.«'a: iM'vitaliiy is oonstuiitly Hhirtin^, and that in this rospeot thi-y iliffor 
Ttx^in ^W but ihc lowor lunns of aniinal Ufa. 
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tliaii tliut whicli is old ; and tlioii ( tliat wliicli is tlu' 
riiysterv of that Observation) yoiinir boiifichs and leaves 
ealHiif^ tlic sap iip to tliein, tlio saine nourisheth the 
Ixxly in the passage. And tliis we see notably proved 
also, in that the oft cutting or polling of hedges, troes, 
a,ncl herbs, doth conduce niiich to their lastinjr. Trans- 
f er therefore tliis Observation to the helphig of nour- 
isliment in living creatures : the noblest. and principal 
xase whereof is, for the Prolongation of life ; restora- 
tion of soine dcgree of youtli ; and inteneration of the 
parts ; for certain it is, tliat tliere arc in living creat- 
Tires parts that nourish and repair easily, and parts 
tliat nourish and repair hardly ; and you must refrcsh 
and rcnew those that are easy to nourish, that the 
other may bc refreshed and (as it wcre) drink in 
nourishment in the passage. Now we see that draught 
oxen, put into good j>asturc, rccover the flesh of young 
beef ; and men, aftcr long emaciating diets, wax plump 
and fat, and aliuost new : so that you may surely con- 
clude, that the frequent and wise use of those emaci- 
ating diets, and of purgings, and perhaps of some kind 
of bleeding, is a principal mcans of Prolongation of life, 
and i"estoring some degree of youth : for as we have 
often Said, death cometh upon living creatures like 
the torment of Mezentius : 

Mortua quiiictiam jungebat corpura vivin, 
Ci>mponca3 manibusque manus, atqac oribus ora.^ 

For the parts in man's body easily reparable (as spirits, 
blood, and flesli) die in the embracement of the parts 
hardly reparable (as bonos, nerves, and membranes) ; 
and likewisc some entrails (which they reckon amongst 
the spermatical parts) are hard to repair : though that 

1 i£a. vüi. 485. 
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Space ; it is first to apply ;i jumlticc, of wliicli vide tlie 

recci[>t ; and tlion a bath or fomcntation, of wliich vide 

t.he receipt; and then a plaister, vide the receipt.* The 

poultice relaxeth the pores, and niaketh the hiimour 

apt to exhale. The fomentation calleth fortli the liu- 

mour by vapours ; but yet, in regard of the way madc 

by the {»oultice, draweth gently ; and therefore draweth 

the humoiir out, and dotli not draw morc to it ; for it 

is a gentle fomentation, and Iiatli withal a mixture 

(thougli verj' little) of sonie stu[)elactive. The plaister 

is a moderate astringent plaister, which repelleth new 

humour from falHng. The poultice alone would make 

the part more soft and weak, and apter to take the 

defluxion and Impression of the humour. The fomen- 

^ Tlie«e rpceipts do not appcar to havo bcen ^iven in the original etlition. 
They were in;«erted on a Mparate leal'at the cnd of the editiou of 1G35; but 
may be ni(»st conveniently iutruduoed herc. — J. S. 

His Ixrrdship's UAual receipt für the gout, to which the sixtieth exi)eri- 
ment hath reference, was this. 

To be taken in thid ordcr. 

1. Tht jtouUice, 

R. Of manchet about thre« ounces, the cnimb only, thin cut. Lct it bo 
boiled in milk tili it fc^w to a pulp. Add in the end a dram and a half of 
tbe pi>wder of red mnefl. 

Of Mlfron ten fin^in». Of oil of ruites an ouncc. I^t it bc ppread upon 
■ lineo cioth, and applied luke-warm; and continiicd for three hours spacc. 

2. Tht bttth or fornentation. 

R. Of saf^-leave.'t half an handful. Of the root of hemlock sliced 8ix 
dnmu. Of briony-rwit« half an ounce. Of the h'aves cK red n>so8 two 
pQgilit. Let them lie boiled in a puttle of water, whercin stoel linth bi*en 
qoenchcd. tili the liquor come to a quart After the straininjE, put in half 
•II handful of bay-üalt. I^t it be utied with Acarlet cloth, or ücarlet wool, 
^pped in the liquor bot, and so rcnewed tieven tiines ; all in the spacc of a 
qoarter of an hour, or little more. 

3. Theplaigler. 

R. Emplattrum diacalciUor^ as much as is sufficient for tho part you 
ncao to Cover. Let it be dissolred with oil of rusen, in such a consistence 
w will stick ; and spread upon a picce of holland, and applied. 
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tation alone, if it wcre too wcak, withoat way made hj 
the poultice, woiild draw forth little ; if too strong, it 
woiild draw to tlie part, as well as draw from it. The 
plaistcr alone, would }>en tlic liumour already contained 
in the part, and so exasperate it, as well as forbid new 
humour. Therefore they must be all takcn in order, 
as is Said. The poultice is to be laid to for two or 
three liours : the fomentation for a quarter of an hour, 
or soinewhat better, being used hot, and seven or eight 
tiines repeate<l : the plaister to continue on still, tili the 
part be well confirmed. 

Ex}h*rimn}t 9oUtary touching eure by cuttom, 

()1 . Thore is a secret way of cui*e (unpractiscd) by 

assiictiule of tliiit wliich in itself hurteth. Poisons 

luive beon niade, bv somo, famih'ar, as hath been said.^ 

(^rdinaiy koopoi's of the sick of the plague are seldoni 

infe<*tiHl. Enduring of tortures, by custom, hath been 

made nioro easy. The brooking of enormous quantity 

of meats, and so of wine or strong drink, hatli been, by 

custoui, made to be witliout surfeit or dnuikenness. 

And generally <liseases that are chronical, as coughs, 

plitliisies, some kinds of palsies, lunacies, 4:c., are more 

dangerous at tlie fii-st. Tliorofore a wise jihysician will 

eonsidiT whetlier a disoasi» he nicurable ; or whether 

the just eure of it bi.^ not füll of peril ; and if he find 

it to be sueh, let him resort to palliation ; and alleviate 

the Symptom, witliout busying liimself too mueh witli 

the jK^rfect eure : and maiiy times ( if the patient bc 

indeed patient) tliat eourst» will excced all exjx'etation. 

Likewise the patient himself mav strive, bv little and 

I A* in tht' laso of Milhriaates, aiid in that of tlic nttompt maile tn 
iMHMiii AIi^xaiidtT. 
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Uttle, to overcome the symptom in tlie exacerbation, 
^Tid so, by time, tum suffering into nature. 

JExperiment Bolitary touching eure bij excess} 

62. Divers diseases, especially clironical (such as 
«i^uartan agues^, are sometimes cured by surfest and 
^xcesses : as excess of mcat, excess of drink, extraor- 
ciinary fasting, extraordinary stirring, or lassitudc, and 
*he like. The cause is, for that diseases of continuance 
get an adventitious strength from custom, besides their 
material cause from tlie humours ; so that the break- 
ing of the custom doth leave them only to their first 
cause ; which if it be anything weak will fall off. Be- 
sides such excesses do excite and spur nature, which 
thereupini rises more forcibly against the disease. 

Experiment %olUary touching eure by motion of comscni. 

63. There is in the body of man a great consent in 
the motion of the several parts. We see it is children's 
sport to prove whether they can mb upon their breast 
with one band, and pat upon their forehead with an- 
other ; and straightways they shall sometimes rub with 
both hands, or pat with both hands. We see that 
when the spirits that come to the nostrils expel a bad 

. scent, the stomach is ready to expel by vomit. We 
find that in consumptions of the lungs, when nature 
cannot expel by cough, men fall into fluxes of the 
belly, and then they die. So in pestilent diseases, if 
they cannot be expelled by sweat, they fall likewise 
into looseness ; and that is commonly mortui. There- 
fore physicians should ingeniously contrive, how by 
niotions that are in their power, they may excite in- 

1 Compare Aristot. Prob. i. 2. 
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ward motions that are not in their power, by consent : 
as by tlie stench of feathers, or tbe like, tliey eure the 
risinj; of tlie motlier. 

Experiment solitary Umching eure of diseases which are 

contrary to predisposition, 

04. Hippocrates' aphorism, in morbis minuSj is a 
good profound aphorism.^ It importeth, that diseases 
contrary to tlie complexion, age, sex, season of tlie year, 
dict, &c., are more dangerous than those that are con- 
c;urrent. A man would think it should be otherwise ; 
for that when the accident of sickness and the natural 
disposition do second the one the otlier, the disease 
sliüuld be more Ibrcible : and so (no doubt) it is, if 
you suppose like quantity of matter. But that which 
maketh good the aphorism is, because such diseases do 
show u grcater collection of matter, by that they are 
able to ovcrcome tliose natural inclinations to the con- 
trary. And tlierefore in diseases of that kind, let the 
l)hysician apply himsclf more to purgation than to al- 
teration ; because the oftence is in the quantity ; and 
the qualities are rectified of tliemselves. 

üjperiment noUtary toucldng prepixrations before ptirg- 
int/y and settlhif/ of the body afterward, 

05. Physicians do wiscly prescribe, that there be 
prepanitivcs used before just purgations ; for certain it 
is that purgers do niany timos groat hurt, if the body 
be not acconunoclatcd both before and after the purg- 
ing. The hurt tiiat they do for want of preparation 

1 "In morbis iniiiii!* )H.'rk>litantur (|Uorum iiaturti> et a'tati et habilui et 
teinpori morbus ma^is atliniji fucrit, quam hi «piibus iiou alKuis in aliquo 
herum existic." — l/ippocrafts^ Aplt. ii. 34. 
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before purging, m by the sticking of tlie humours, and 

their iiut cuming (air away ; which causetL in the body 

great perturbations and UI acciduots during tlie purg- 

irig ; and also the dimiiiisliiiig and dulling of the work- 

ing uf tlie medictne itselt", that it purgeth not äuffi- 

cieDtly. Therefore the woik of preparation is double ; 

I muke the humours HuJd and inature, and to make 

I passages more open : for tliosc both belp to make 

I hnmoui-s jjass readily. And for the former of these, 

ups are most profitable ; and for the latter, apo- 

_^ M, or preparing broths ; clysters also help, lest the 

snedicine stop in tlie guts, und work grjpingly. But it 

is iru« ihat bodies abounding with humours, and fat 

bodies and open weatlier, are preparatives in them- 

t>|v«s ; because they make the hiunours more fluid. 

int let a pliysidan heware how he purge afler liard 

»ther, and in a lean body, without prepara- 

Por tbe hurt that they may do after purging, it 

0«siued by the lodging of some humours in ill places : 

r it is cei'tain that there be humours, whieh some- 

B placed in rfie body, are quiet and do littlo hurt ; 

L^ other places (especially passages) do much misehieS 

'TThercfbre it is goud, after purging, to usc apozumes 

and brotbs not so much opening as thuse used before 

I'Drging; but abstereivo and mundifying ciysters also 

äJ« good to conclude with, to draw away the reiiqiies 

"f the hninoui's iliat may have descended to the lower 

'^on of tlie body. 

-Xxpfrijitent golüary l^aching ttandiing of blood. 

68. Blood is ätanched divers ways. First, by astrin- 

-'^ntBand reporcussive medicinos. Scoondly, by dravv- 

'"8 o*^ the spirita and blood inwards ; which is dune by 



iOf KATURAL fflSTORY. 

coM : as iron or a stone laid to the neck dotb st£^^:anc|| 
the Mooiiing of thc nosc ; also it Iiatli bcen tricd, that 

the testicles bolng put into sharp vinegar, liath c naj^ 

a siidJon rcccss of tlie spirits, and stanched bZ Jooi 
Thirdly, by tbo rcccss of tbc blood by synipatby. Sq 

it Iiatb been tried, tbat tbc part that bleedeth krzJeiiKr 
thnist into tlie body of a capon or shccp, ncw rip*' ajid 
bleedincr, batb stahclied blood : tbc blood, as it seem- 
etil, <iu*king and drawing up, by similitudc of sab- 
stanco, tbc blood it nicctctb witb, and so itself going 
back. Fonrtblv, bv custoni and time : so the Prin^ 
of Orange, in bis first hurt by tbc Spanisb boy, cou^ 
find no mcans to stancb tbc blood citbcr bv medici ^ ^ 
or Ildamen t : but was ftiin to liavc tbc orificc of tF 
wound sto|»ped by mon's tbumbs, succccding one a^^ 
otbcr, for tlu' spacc at tlic least of two davs; and tf> 
tbc last tbc blood bv custoni onlv retircd.* Thcre is ^ 

fiftb >vay also in use, to Ict blood in an advcrse par^^ 
for a rcvulsion. 

Experiment solitan/ fnncliintj chanr/v of aliments anc^^ * 

inedldne», 

G7. It bclpctb, botb in mcdicinc and alimcnt, * 
cbangc, and not to continuc tbc sanic mcdicinc and a'-^^ * 
mcnt still. Tlie cause is, for tbat naturc, bv continuc--^ ^^ 
use of anv tbin«;. iri'<-»^vctb to a satictv and dullnes**^^^^ ^' 
eitlicr of appctitc or workin^. And we scc tbat assir-^ -^"* 
tudc of tbings liurtful dotli niakc tlicni Iccse tbeir for^ ^'^^ 
to hurt ; a.s j)oison, whicli witli uso somc havc broujS^^rr=''^^ 
thcmsolvcs to brook. And thcrcforc it is no mar'^^f'/ 

^ Tho Prino«» of Orniiiro was vhot tlirt>ng)i Imih cliccks at Antworp/ ^o 
15S2. Uacou calls this his firnt hurt, bicauM' twn vciirü artt-rwards he ys'&s 
kiJled by Baltazar Gcranl. 



bongb tbiiigs helpful, W cnstom, leese tlieir forco to 
«?Ip, 1 oount intermis§ion alinost tlio samo iliing with 
lianr^ ; for that lliat liatli l)oen intcrmitlcil is nfter 

Experiment mlitary toitcJüng diel». 

68. It is foTtnd by exppriencp, that in dicts of giiaia- 
um, aarz», and tlio like, (pspecially il' thoy be strict,) 

■ patient is more troubied in the beginning than 
!■ continuaneo ; whicti hath made somu of the more 
: lic-ate sort of pBtients give thcm over in thu mitUt ; 
lUpposing tliat if tliose diets troublc thcm so milch at 
irst, thcj shall not be ablc to cndure them to the cnd. 
Knt tlie canae is, for that all thoso dicts do dry up hu- 
moiirs, rhcums, and tlie likc : nnd thev cannol dry iip 
lintil thcy have firttt attenuated; and whil« iho humour 
is attenuated, it is more fluid than it was bcfoi-e, and 
tronbletli the body a grcat dcal vaore, until it hv dried ' 
up and conaumed. And tiierefbre patients must expect 
B doo time, and not check at thcm at the first. 

kmetits in cansort touchinff Üie production of cold. 
producing of coUi is a tbing very worthy the | 
TiMjnisition ; both for iise and disclosure of cause». 
For heat und cold are nnture's two handa, whereby 
shp chiefly workelh ; and heat we have in readiness, 
in respect of the 6re ; but for cold we niust stay (ill 
il conieth, or seek it in deep caves or high moun- 
lains ; and vvhen all is done, we cnnnot obtain it in 
;i[iy great degree : for fnrnaccs of fire are far hotter 
ikftn a sunimer's: sun ; but vaults ur hüls are not \ 
ider than a winters t'rost. 
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le, Tangible, liolt] all of tlie natura of cold. Th« 
I is, for that all matters tangiblt; being coliI, h 
' w, tliat wbere the matter is moet con- 
pite the cold is the greater. 

. Tlie fifth cause of cold, or rather of mcrease 

l Tehpinence of cold, is a quick spirit inclosed in 

blil body: BS will appcar to any that sliull atteo- 

? consider of iiatnre in inany iiistances. We see 

re (wbich bath a quick spirit) is cold-, more cold 

tlie tongue tban a stone. So water is colder than ' 

:. liecsuse it hatb a quicker spirit; for all oil, thougb 

li:itb ihe tangible parts bettcr digcsted tban water, 

( hatli it a dtillcr spirit. So snow is colder tlian 

in-r, because it batli more spirit witbin it. So we 

that sah put to ice (as in tbe producing of tbe 

; irieial ice) iiicreasetli tbe activity of cold. So soniB 

■ n*fcta whicb have spirit of life, as snakes and ailk- 

Eare to tbe touch cold. So quicksilver is the 
of metals, becanse it is fiillest of spirit. 
The sixib cause of cold is tbe cliasing and j 
away of spirits, such aa havtt some degree , 
«f heat: for the banishing of tbe lieat miist needa 
leave atiy body cold. Tbis we see in tbe Operation 
«f opium and stupefactivea upon tlio spirits of livlng ' 
«reatures. And it were not amiss to try opiiira, by , 
ring it upon the top of a woatber-glass, to see i 
■ it will contract tbe air. Bul I doubt it will 
; for besides that tbe virtue of opium will \ 
Sty penetrate tbrough sucli a body as glass, I ci 
I that Opium, and tbe like, make tbe spirits 6y | 
r by inalignity tban by cold. 
, Seventlüy, the same ctfect must foUow upon tba ] 
g or drawing out of the warm spirits, tbat doth ( 
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upon tlie fliglit of the spirits. There is an opiniv^^K^ 
that tlie moon is magiietical of heat, as the snn is 
cold and moisturc : it were not amiss therefore to t 
it witli wai*m waters ; the onc exposed to the 
of the moon ; the other witli some skreen beb 
the beains of the moon and the water; as we use 
the sun for shade : and to see whether the former 
cool sooner. And it were also good to inquire, w1 
other mcans there may be to draw forth the e: 
heat which is in the air ; for that may be a secre^^ of 
great power to produce cold weather.* 



Experiments in consort tjoucMng the version and tri 

Imitation of air into water. 




We have formerly set down the means of ti^ m- 
ing air into water, in the experiment ^. ^^Bot 
because it is uuignale naturce^ and teudeth to the 
subduing of a very great effeet, and is also of 
nianifokl use, we will add some instances in c^on- 
sort that give light thereunto. 

7G. It is reportcd by some of the ancients, tliat 
sailors have iised, evcry niglit, to hang flceces of wool 
on the sides of their ships, the wool towards the vra- 
ter ; and thiit they have crushed fresh water out of 
them in tlic morning, for their use.^ And tli*^ 
muc'h we liavc tried, tliat a quantity of wool ti^ 
loose tügether, being let down into a deep well, ai"*" 

i The most lutcuac cold yet known is produci'd in Thilloricr's •■*?' 
periment, l>y the suddeii conversion into the gaseous State of litl*^* 
carboDic acid. It is so intuu&iv as to solidify a purtion of the acid >*' * 
form reseniblin^ snow. 

* Pliuy, XX2Ü. 37. 
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mg ui thc mlddle aome three iktliom from the 
' for a night in tlie wintcr lime, increased in 
^t (b9 I now remcmber) to a fillh parL 
, It is reimried l>y one of tho ancients, that in 
, near Pt-rgamus, tliere were ciTtain workmen 
in tinie of wai-s fled iiiio caves ; and the moulh of 
eavfs bcing stopped by Üie encmies, tliey were 
iiiii^licd. But long tinio after tlie dead bones were 
■ind : and souie vcssels wliich tboy Iiad carried witb 
■ rii ; and tlie vessets füll of water ; and that water 
linker, and morc towards ice, ihan common water:* 
^liich is a notahle instante of cundensation and In- 
duration by burial undcr carth (in ta\es) for long 
Aae i and of version also (oa it sbould st'eni) of the 
I water ; if any of those vessels were empty, 
^thereforc a small bladder liuiig in anow, and the 
i nitre, and the likc in quicksilver; and il' yoa 
(the bladders fallen or slirunk, you luay be si 
r a Condensed by the cold of those bodies j 
I be in a cave under earth. 
. It ia reported of lery good credit, tbat in ihe \ 
I Indies, if you set a tub of water opeii in a i 
i vbesce cloves are kept, it will be drawn diy ' 
»ty-füiir huars ; thongb it stand at somc dia- 
frim the clüves. In the eountry, they use 
Y timefli in deceit, whcn their wooL Is new shom, 
t some pails of wattT by in the sanie rooni, to 
the weigbt of ihe wool. Bnt it may be, 
I the heat of thc wool remaining Tivin tlie body 
pbe aheep, er the heat gathored by Ibe lying dose 
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t' :>e wool, helpeth to draw the watery vapour ; bat 
t:^: is nothing to the version. 

1\K It is reported also credibly, that wool new 
>horn, being laid casiially upon a vessel of vcrjuice, 
after souie tinio, liath drunk up a great part of the 
verjiiice, tliough tlie vessel were wliole without any 
flaw, and had not the bung-hole open. In thi» 
instaiice tliore is (^upoii the by) to be iioted, the pe^ 
colaiion or suing ot* the verjuice through the wood» 
tor vorjuice ot* iisolf would never have passcd tlirou^ 
il:o wvx\l : so as it seemeth it must be first in 
k ".!*..: *.^t* vajHnir, betöre it pass. 

>»-'. It is o>i>ecially to be noted, that the cai^ 
that doth tacilitiite the version of air into wat^^ 
when tho air is not in m-oss, but subtillv mingl^^ 
with tangiblo Uxlies, is (as hath been partly toiich^^ 
before) tor ihat tangible bodies have an antipatk^ 
with air ; and it' tliey find any liquid body that 
niore dense near tliuni, tliey will draw it; and aft^^^ 
tliov have drawn it, tliev will condense it niore, ar^ * 
in effect incoq>orate it : ibr wo see that a sponge, «-^^ 
wool, or sugar, or a woollen cloth, being put but xH 
]Kirt in water or wine, will draw the liquor higher, 
and beyond tho place wliere the water or wiue 
i'onieth. We soe also, that wood, lute-strings, and 
tho liko, do sAvoll in nioist seasons ; as ap[>eareth by 
tho broaking ot' tlie strings, tlie hard tuming of the 
jvgs, and the hanl drawing forth of boxes, and open- 
ing of wainscot doors : which is a kind of infnsion ; 
and is inuch like to an infusion in water, which will 
niako woo^l to swell ; ns we see in the Alling of the 
chops of bowls, by laying theni in water. But for 
that i>art of these experiments which concerneth 
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^ttniction, we will rcserve it to tlu" propor titli' of 
^ttriu-tioii. 

81. There is also a version of air into water scen 

in the sweating of marblos and otliur stoiies ; and of 

Avainscot before and in moist weatlicT. Tliis niust be, 

€iitlicr by some inoisture the body yieidetli, or eise by 

the moist air tbickened a<minst the hard body. But 

it is piain tliat it is the latter; for that we sL»e wood 

painted with oil-colour will sooner gather drops in a 

moist night, than wood alone, which is caused by the 

smoothness and closeness, which letteth in no part of 

the vapour, and so turneth it back, and thickeneth it 

into dcw. We see also, that breathing npon a glass 

or smooth body giveth a dew ; and in frosty niornings 

(such as we call rime froste) you shall find droj^s of 

dew upon the inside of glass-windows ; and the frost 

itself upon the ground is but a vei'sion or condensation 

q( the moist vapours of the night into a watery snb- 

Btance: dews likewise, and rain, are but tlii^ returns 

of moist vapours Condensed ; the dew, by the cold only 

of the sun's departure, which is the gentler cold ; rains, 

by the cold of that which they call the niiddle region 

of the air ; which is the more violent cold. 

82. It is very probable (as hath been touched) that 
that which will tum water into ice, will likewise turn 
air some degree nearer unto water. Therefore try the 
experiment of the artificial turning water into ice * 
(whereof we shall speak in another place) with air in 
place of water, and the ice about it. And although 
it be a greater alteration to turn air into water, than 
water into ice ; yet there is this hope, that by con- 

^ Bacon here, ait clsewhere, rcfere to the experiment performed by Dreb- 
M in the presence of James I. 

▼OL. IV. 14 
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tinuinf; tlio air longer time, the effect will follow^^ f^f 
tliat artificial conversion of water into ice, is tie 

work of a few hours ; and this of air may be ^■rferf 
by a niontirs Space, or the like. 

Experiments in coiiBort touching induration of bo^usg. 

Induration, or lapidification, of substances wnon 
soft, is likewise another degree of oondensatid»!? 
and is a great alteration in nature. The effectiVig 
and accelerating thereof is very worthy to be i^' 
qnired. It is effiected by three nieans. The 6x^^ 
is by cold, wbose property is to condeuse and coc:^ ^ 
stipate, as hath been said, The secoud is by heoX^^^ 
which is not proper, bat by consequence ; for th ^^ . 
beat doth atteniuite ; and by attenuation doth sen^ 
fortb the spirit and nioister part of a body ; an^ ^ 
upon that, the niore gross of the tangible parts d^ ^ 
contract and serre theinselves together ; l>oth t» — '^ 
avoid r(fcfnn)i (as they call it) ; and also to nmnit "^^^ 
theniselves ajrainst the force of the fire which the ^ 
have suft'er(»d. And the third is by assimilation * 
when a hard body assiniilateth a soft, being coi^- 
tignous to it. 

The cxaniples of induration, taking them pro- 
niisciionsl y, an» niany : as the generation of stones 
within the earth, which at the tirst are but rüde 
earth or clay ; and so of niinends, which come (no 
doul)t) at tirst of Juices concrete, which afterwanls 
indurate : and so of porcelain, which is an artificiut 
ceinent, buried in the earth a long time ; and so the 



Tiiaking of brick and tue ; also the making of glass 
cif a certain saiid and brake-roots, and soiiie other 
viiatters ; also the exudatiotis of ruck-diaiiiuiids and 
<:rystal, which banlen with tiiiie; alsu the Indura- 
tion of bead-aniber, which at Ürst i» u soft sul> 
etanr« : as appeareth by the tbes and Spiders which 



^re tbund in it ; and luany i 
Lttieni distinctiy. 
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For indurations hy cold, therc bo few trlala I 
it ; for we bai-e no ütrong or iniensc cold here on J 
Isurface of tbe earth, so ne&r the beams of tlMll 
Land the heavens. T)ie likcliest trisl is by snowl 
iice; for as snow and ice, especially bi'ing holpeitl 
l tbeir cold activatefl by niti-e or aalt, will tnrn 1 

r inio ice, and llixt in a fow buiira ; so it niiiy t 
will tum wood or stiff clay into stone, in liinger I 
Put thereiore into a conserving pit of snow and I 
l'^adding some quantity of salt and nitre) a pieoal 
WOöd, or a piece of tough clay, and let it lie 
btl) or more. 

. Another trial is by nietalline waters, which bavel 
^rtoal cold in theni. I'nt tberefor* wood or clay intvl 
amilh's water, or other nietalline water ; and try f 
whethcr it will not hai-den in some reasonablu time.f 
t 1 onderatand it of melalluie waters that conie byl 
hing or qnenching, and not of strong waters thatT 
6 by dtasoliiticin ; for tliey are too corrosive 

. It is already fomid that there are some natural! 

waters, that will inlapidate wood ; so as yool 

I aee oiie piece of wood, wliercof ihe part «liovsj 
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the wator shall continue wood, and the part under t»^ the 
water sliall he tiirned iiito a kind of gravelly stoir^naono. 
It is likelv those waters are of some inetalline mixtiir .«-.iro* 
but theiv would be more particular inquiry made -^? of 
tlieni. It is vCertain, that an egg was found, liav --,^j']'jj„ 
lien niany years in tlic bottoni of a moat, wherc the 

eartli Iiad somewliat overgrown it ; and tliis egg ~ xy^g 
conie to tlie liardness of a stone, and liad the colr-^ om^ 
of the wliite and yolk perfect, and the shell shii smüng 
in small grains like siifjar or alabaster. 

8(). Anotlier experionce therc is of induratioi^^^'ir 
cüld, wliicli is alivady found; whicli is, that m^^tals 
thonisclvt's juv hardened by often heating and que:^7cA- 
in^ in cold wator: ior oold ever worketh most pot(^ *if/v 
lipon heat pivcodent. 

«ST. For Induration hy lieat, it must ho conside^red, 
tliat hoat, by the i'xluding of the moister parts, Joth 
eitluT liardcn thij body ; as in bricks, tilos, &c. ; or ^f 
tlio lioat be more iierce, maketli the grosser part itsolf 
riin and nielt ; as in tlie niakinix of onUnarv glass ; fi."»^^ 
in the vitriHcation of earth (as we soe hi tlie in^^^^ 
j>arts offurnaces), and in the vitrification of brick, f»-^d 
of metals. And in the former of these, which is "Ähe 
hardenin;; by baking without melting, the heat h -S^^h 
these degn'cs ; first, it induratetli, and then malw- *^th 
fra«i;ile, and Instly it dotli incinerato and calcinate. 

8S. Pivit if von (K'>ire to make an induration v^^^itl» 
tou<:hne>> and U'ss fruixiHtv, a middle wav woiil^B- ^^^ 
takon, whicli is that whieh Aristotle hath well not:- **"^ 
but would be thorou^hlv verihed, It is to iW ^- '^'^'^ 
bodies in water for two or three davs. But they i"» ^u*^ 
be such bo(lies into whieh the water will not enter » ^•'* 

1 I havr not beeil ablo to find tlio iiassngc licre rcferred to. 
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- ue and nietal. For if they be bodics Into which iho 
tter will enter, Ihun long seething will rather soften 
li^n iniiiirate tbem | as hath been Iried in eggs, &c. 
l'lierefore softer bodiea must be put iiitn Iwtl.les ; and 
liL- bottlvs hung into water seething, with llie inouths 
■ 11, abovc tlic water, that no water may get in : for 
t bis mtans ihe virtual heat of the water will enter ; 
.1 such a beat as will not make tbe budy udust or 
iL^ile; but tlie substancu of thu walor will be shut , 
■.i. Tbis cxpcrimeni WC mado; and ii aorted ihns. 
1 1 was tricd wilb a piece of free-stone, and with pew- 
ttT, put into tbe water at large. The free-stoflc, we i 
fonnd, receivüd in some water; for it waa softer atid'4 
vaaier to scrape tlian a piece of the sanie atone kept I 
Jry. But the pewter, into which no water conld enter, ' 
became inore wliite, and liker to silver, and loss flexible I 
by much. Tbere were also put into an earlben bottle, | 
plac^ as bcfore, a good pellet of clay. a piece of l 
theesc, a piece of chalk, and a piece of free-stone. The 1 
clay came fortli almost of the hardncs« of sione : thtf J 
cheeso likewise very bard, and not well tn be cut; thsi 
chalk and tbe fre&«tonc much banler than they wercj 
Ibe colour of the olay inclined not a wbit to tbe ■ 
^^bnr of brick, bat radier to white, aa In ordinary 
^^p>S ^ ^^ ^'"'- Note, that all the former trials 
■^p made by a boiling npon a good bot äre, renesving 
Ah water os it consumed with otlier bot water ; bat 
Üni boiling was but for twelve hours only : and it u I 
likc tbat tlie experiinent would have been moi-e etteek I 
if tbe boiling had been for two or iliree daya, i 

icribed befbre. 
. As toncbing awimilalinn (for there Is a degn 
uimiluliun fven in inaniniatu bodies), we see ej 
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amples of it in some stones in clay-grounds, lying near 
to the top of the earth, where pebble is; in which 
yoii may maniftstlv see divers pebbles gathered 
getlier, and a crust of cement er stone between 
as hard as the pebbles themselves ; and it were good t 
niakü a trial of ]>urposc, by taking clay, and puttin 
in it divers pebble-stones, thick set, to see whether iri 
continiiance of tiine it will not be harder than otlie-r 
clay of the sanie lump, in which no pebbles are set^ 
We see also in niins of old walls, especially towards 
the bottoni, the niortar will becoiue as hard as the 
brick ; we see also, that the wood on the sides of ve»- 
sels of wine, gathereth a crust of tartar, haixler than 
the wood itself : and scales likewise grow to the tceth, 
liarder than the teeth themselves. 

1*0. Most of all, Induration by assimilatiou ai>j)eareth 
in the bodies of trees and livinff creatures : for no 
nourislunent that the tree receiveth, or that the living 
ereature receiveth, is so hard as wood, bone, or hoiii, 
&c., but is indurated after bv assimilation. 

Kj-perlmi-nt »ulitanj iouclmuj the vertfion of water into 

air. 

*.♦!. The eye of the understanding is like the eye of 
the sense ; for a;« von may see great objects through 
sniall erannies or levels, so you may see great axioms 
of nature through small and contemptible instances. 
The si)eedy depredation of air upon watery moisture, 
and vei-siou of the same into air, aj)peareth in nothing 

1 In the imi<*«'iini uf the riiiveriity of Lit-^o I was shovm a onnnon bnll, 
originally (it wa< alHrmod) iron, which hai] h«.«Mi convertetl into i^tone hy 
the intiuenco ot' Ww saii«l«tone in which it wa- inihiTldtMl. It aiipvared tr> 
mo that the ball was stuno nh i»W»/iHf, an«! that ihc snndstone in which it 
lay bciug ferruginous had suggested the idva of the metamorphosis. 
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aore viuHe than in the sudden discliarge or vanisliin^ I 
^ n little clood of bn>Bth or vapour from glass, nr the 
»lade of a sword, or any sncli polishetl hody ; such as 
LioUl not stt all (lelain or imliilie the moiature; für tlie 
nistiiiees scattercth aud hrc-alceth up sudtleiily. But 
^^e Uke cloud, ii' it were oily or fetly, will not di»- _ 
sharge ; not becausc it stick^th faster, but Ijecauae a 
^dreyeth upun waier, and äamc and äic upon oil ; and | 
thervfore tu uike out a »pot of greaae, tliey iise a coat I 
upon brown paper ; bccausc uro worketh upon greas^^fl 
or oil, as air datli upon M-ater. And v/u see paper T 
«jiied, or Wood oit(?d, or the like, last long moist ; bot I 
^vot with water, dry or putrify soouer. Tlie cause iS) | 
löf tbat air mt-ddlcth little with thu uioisiure of olh 

rimmt »olitary iimehing the foree of vnüm. 
Tbere is an admimble tlemoDstration in tha| 
) trifling instance of thu little cloud ujion glat 

( or bladcs of swords, of tlie fureo of unioiifj 
1 in thtt least quatititics and wcakeat budics, hoif 
much it conducfth to prescTvatioii of the present funntl 
and the resisting of a new, For mark well the di»-4 
thxj-gtt of tliat cloud ; and you shall sue it evur break:^ 
up. first in the skirts, and last in the uiidflt. We 
likewise, tliat much water draweth forth the Juice of I 
ibv body infused; but little water is inibibed by Ü)a4 
: and thiB is a principal eause why, in opeiittioiiJ 
1 bodics for tlieir version or alteration, the trial 1 
t qimiititiee doth not answer the trial iu sinall, an49 
peccivoth niany; for that (I say) the gi-eaier Imk^I 
Uith more uny alteration of fonn, and requirethfl 
Egrvater strength in the active body that shouldEl 
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Experiment sK»litary touching the prodticmg of feathen 

a»d haira of divers colours. 

93. We have spoken before, in the fifth instance, 
of the cause ot Orient colours in birds ; which is by 
tlie fineness of the strainer ; we will now endeavour 
tu reduce the same axiom to a work. For this writ- 
ing of our Sylva S//lvarum is (^to speak proj>erly) not 
natural history, but a high kind of natural ma^c. 
For it is not a description only of nature, but a break- 
ing of nature into great and Strange works. Trjr*^ 
therefore the anointing over of pigeons, or other birds^ 
wlien they are but in their down ; or of whelps, cul- 
ting their liair as slioii as may be ; or of some other 
beast ; witli some oiiitinent that is not hurtfui to the 
flesh, and tluit will Iiarden and stick very close ; and 
See whether it will not alter the colours of the feathers 
or hair. It is receivinl, that the puUing oft' the first 
feathers of birds clcan, will make the new come foitli 
white : and it is certain that white is a penurious 
colour, and whert» nioisture is scant. So blue violets 
and other flowei-s, if they be starved, tum pale and 
white ; birds and horses, by age or scars, turn white ; 
and the hoar hairs of nien come by the same reason. 
And therefore in birds, it is verv likely that the feathers 
that come Hrst will be many times of divers colours, 
according to the nature of the bird ; for that the skin 
is more porous ; but when the skin is more shut and 
close, the feathers will come white. This is a <rood 
exiKiriment, not only for the i)n)ducing of birds and 
beasts of stränge colours, but also lor the disclosuiH? of 
the nature of colours themselves : which of them re- 
(juire a finer porosity, and which a grosser. 
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Experiment solitary touching the nourishinent of living 
creatures before fJiey he hrought forih, 

94. It is a work of providcMice, that liatli been truly 

observed by some, that the yolk of the egg conduceth 

little to the generation of the bird, but only to the 

nourishment of the same ; ^ for if a chickeii be opened 

when it is new hatched, you shall find much of the 

yolk remaining.^ And it is needful tliat birds, that 

are shaped without tlie female's womb, liave in tlie egg 

as well matter of nourisliment as matter of generation 

for the body. For after the egg is laid, and severed 

from the body of the hen, it hath no morc nourishment 

irom the hen, but only a quickening heat when she 

sitteth. But beasts and men necd not the matter 

of nourishment within themselves, because they are 

sbaped within the womb of the female, and are nour- 

icihed continually from her body. 

-^heperiments in consort touchhig mjmpathy and antipathy 

for medidnal use. 

96. It is an invetcrate and reccived opinion, that 
oantharides applied to any part of the body touch the 
l^laddcr and exulcerate it, if they stay on long. It is 
likewise received, that a kind of stone, which they 
fcring out of the West Indies, hath a peculiar force to 
move gravel, and to dissolvo the stone; insomuch iis 
laid but to the wrist, it hath so forcibly sent down 

^ See Aristot. De Gen. Animal. iii. 2. 

* Ai*cording to Vicq d'Azyr, the pedicule of the yolk rcinuins perma- 

Ti»*nily, and Homething of the yolk itself may be triKM?d until the 12th or 

13tb day after the chicken is hatched. The opinion that the yolk contrib- 

ut»ff to the nutriinent of the chicken nppcar« to be well fonnded, a» chick> 

ens from which it bad been removed died with «ymptoms of otrophy. 
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vncnt solittry toiiching tlie secret proce»ge& of 
nature. 
The knowledge of man (Uitherto) hath bweii 
lined hy tlie view or aigfit ; bo tliat wliatsoever 
Bible, eitlier in respect of the tiiieness of tho 
iteelf, or the suiallix^ss of tlie parts, or of t]ia 
(if ibe motioii, is littlü inquired. And yet, 
)be the things that govern naturt; |>Fi)ici|ially ; and 
it which you cannot make any true aiml^-sis and 
äon of the procecdmgs of nature. The xpirits 
lltiimaticals, that are in all tangible bodits, are 
known. Soniotimt's they take them for vac- 
whereas they are the most active of bodies. 
mes they take them for air; from which they 
^xceedingly, as miich as ivine froni water, aiid 
'pA fiom earth. Sometimes they will have tliem 
itund heat, or a portioii of tlie eh-meiit of fire ; 
, some of them are crude and cold. And soine- 
they will liave them to be llie virtnes and qualj- 
the tan^ble parta which they see ; wbereas they 
nga by themselves. And then, when they como 
tta and living creatures, they call tliem souls. 
Bch superficial specnlations they have ; like pro- 
thatshcw things inward, when they are but 
Neither is tliis a questiou of words, but 
l^y material in nature. For Bpirita are nothing 
a natural body, rarified to a proportion, and 
in the tangible parts of bodies, as in an integ- 
;. And they be no less differing one from the 
Ibsn tlie denso or tangible i>arta ; and they are in 
pble bodies whatsoever, more or less ; and they 
er (ülmost) at rest j and from them and tlieir 
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tnotions principally proceed arefaction, colliquatioii, 
concoction, maturation, putrefacdon, vivification, and 
inost of tlie efFects of uature ; for, as we liavc fignred 
them in our Sapientia Veterum^ in the fable of Protep- 
pina, you sliall in the infernal regiment hear little 
doiugs of Pluto, but most of Proscrpina : for tanpble 
parts in bodies arc stupid things ; and the spirits do (in 
eftect) all. As for the differences of tangible parts in 
bodies, the industiy of the chemists hath given some 
light, in discerning by their sci)arations the oily, crude, 
])ure, inipure, fine, gross parts of bodies, and the likc 
And the ])hysiciaus are content to acknowledge that 
lierbs and drugs have divers paits ; as that opiinii halb 
II stiipefacting piirt, and a lieating part; the one 
moving sleep, the otlier a sweat following; and tba* 
rhubarb hath purging parts, and astringcnt parts, &C' 
But thls wliüle in([uisition is weakly and negligentia^ 
handled. And for the more subtile difterences of thc^ 
niinute parts, and the posture of them in the IxkIv^ 
(wliich also hath great effects,) they aTe not at alP 
tüui'hed : as for tlie motions of tlie niinute parts of* 
bodies, which do so great effects, they have not beei^ 
ubserved at all ; because they are invisible, and incuif 
not to the eye ; but yet they are to be dei)rehendec. 
by experience : as Democritus saitl well, when the^ 
chargetl liini to hold that the world was niade of sucB 
little niütes as wure seen in the sun : Aiomuit, sait*^ 
he, necessitate rationls et exjHrlnitue eane coNvhicltur 
atoinum enlm nemo uhijumii vilit} And tlierefoiv tte 

i Then? i> no «loubt but thiit DeiiioiTitus ntririiird that tho atom is co- 
nisiiblo bv tbo mind oiilv. aiul nowi>e bv thr«. s«.'i»>t'S. See niiioii:; ulli^ 
jtoiisa^es Sextiis l-Lmpiricus Adter. Lof/irtts^ ü. 0. On the otber lianil. 
ccrtainly c^^nipared his atouis to motcs secu in the suiibe«ni», probably I — > 
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pult in the parte of solid bodies wlien thej are 

fnproaeed, which is the cauao of ail flight of bodies 

lUgll tlie nir, and of otlier nieclianical niolious, (as 

!i beeil [larily touclii-d beforp, and shall be ihoroiigli- 

[.liandled in due place,) is not seen at a.11. Biil 

|(<«rthel«»s, if yoii know it not, or iiiquire it not at- 

lireiy and diligenilj, you shall never be able to 

Äfu, and innch less to produce, a nuinber of mc- 

ilical motions. Again, as to tlie niotions covporal 

4iin the inclosmes of bodies, whereby the tfletMa 

Vliicli were metitioned before) pass betwcen the 

spirits and the tangible parts, (which are arefaction, 

colliqualion, concoction, niaturation, &c.,) they are not 

U all handlcd. But tliey are put ofT bj tlie naines 

rirtnus, and natnres, and acttons, and passions, and 

I othar logical words. 



ritnent tolitary tmtching Ute poteer of heat. 
b9. It 18 cortain thal of all powers in nature heat 
&e cliief; both in tho imme of naturc, and in the 
B of arl. Ccrtain it is likewiae that the effects of 
It are uiost advanced, wlien it worketh upon a body 
«it losa or dissipation of tho matter ; for tliat ever 
fa«tniycth the account And therefore it is tme fhat 
tbc power of heat is best perceived in distillntions 
»^bicli are perforraed in close vesaels and i-eceptaclea. 
I*nt yet tliere is a higher degree ; for howsoever dis- 
'illations do keep the body in cells and cloisters, willi- 
nut going abroad, yet they give space unto bodies to 
tarn intu vapour, tu roturn into Hquor, and to separate 
^p* pan froiu another. So as natnre doth uxpatiiite. 
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altlioiigh it hatli not fall liberty ; whereby tbe tme 
and ultime Operations of lieat are not attained. But 
if bodies may be altered by heat, and yet no sacb re- 
ciprocation of rarefaction and of condensation tnd of 
Separation adinitted, thcn it is like that this Proteus 
of matter, being lield by the sleeves, will tum and 
changc into many metaniorphosesJ Take therefore a 
Square vessel of iron, in form of a cube, and let it have 
good thick and strong sides. Put into it a cubc cf 
wood, that may fill it as close as may be, and let h 
have a cover of iron, as strong (at least) as the aide«; 
and let it be well lut«d, after the manner of the chem- 
ist5. Tlien place the vessel within buming coals, kept 
quick kindled, for some few hours' Space. Then takc 
the vessel from the firc, and take ofF the cover, anc^ 
see wliat is l)0(»onie of the wood. I conceive tha^ 
since all inflaniination aud evaporation are utterly pro^ 
hibited, and tlie ImmIv still turned upon itself, that on^ 
of tliese two eflects will follow : oither that the bodr* 
of the wood will hv turned into a kind of amalmjnui^ 
(as the chemists call it,) or that tho finer part will be* 
turned into air, and the grosser stick as it were bakeJ 
and incrustatc uiK)n the sides of the vessel ; being be- 
conie of a denser matter than the wood itself, crude 
And for anothcr trial, take also water, and put it ir 
the like vessel, stopped as before ; but use a gentlo 



1 I do not kiiow wimt Bacun wouM hnvo tlumj^ht of the storv toM ( 
the Emperor FnuliTick II. An oM ciniuin'ntntc»r on Dante affinns that, 9 
Order to provc the non-existence of the »-duI, th»' eniiwror eiiolotu'd a orii^ 
inal in a ehest, and kept hini thenr uittil drath tw)k place. The ehi — 
bein«^ o|M'ned, he ask«'d tho#e whom he \vi>hed to refute whnt had U^'nuv 
of the Soul; hnt rffi-ivrii rpute as good an an>wrr a- the queMion dewrvi^* 
naniely, that it hail eseapiM hy tlie sanie ronte n«« the eries whieh. for kh — ■ 
time after being >hul in. the unhappy man had been heard to utter. 



snd temova the vessel somotimos froni tlie fire ; 
again, aller some sinall tiino, wlien it is cold, i'o- 
Uie hcating o{ it ; and repeat this alteratiun some 
times ; and if you can once bring to pass, that the 
which is one of tili; siin{ilest bodies, be changed 
cotour, odoiir, or taste, after tho maiiner of com- 
id bodi<», you niay Ijl* 'surc that tliere is a grvaX 
■k wrouglit in nature, and a notable t-ntranco umde 
mto strängt; changca of bodies and pruduL'tlons ; and 
«J>o a way made to do that by fire in small time, wliich 
die sun and age do in long tinio. But of tliu aduiira- 
Me efft-clB of this distillation in close (for so we will 
;ill it), wbich is üke the wombs and mati-itrc-s of living 
jrcÄtures, wbere nothing expireth nor separateth, we 
speak fully in the due place ; not that we aim at 
making of Paractilsus' pygmiea,' or any sncli pro- 
ions folliiM ; but that we know the effects of heat 
be such as will scarce &11 undcr the conceit of 
if the force of it be altogetlier ke()t in. 

Iment aolUary touching the hnpoisiblUlif of an- 
mhilation, 
' , 100. There ia nothing more certain in natura than 
tluit it is impossible for any body to he utterly anni- 
liJlated; but that as it was the work of tlie omnipo- 
t^dcy of God to make somewliat of nothing, so it i-e- 
'luireth t!ie like omnipolency to turn somewliat into 
«othiiig. And therefore it ia well said by an obscure 
^*^Hter of the seet of the chemlsts, tliat ihere is no such 
"'öy Iii fifect the stränge transmulations of Ijodies, as 
•^'J c-ndea^our and urge by all meana the reducing of 
^■^«tn tu nothing. And liefL-in is contained also a 

1 Sw PanictltuB, Do Nyiu|ili. Öytpli. Pygniic. « Salaiu. 
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. ^ -:■: :" preservatitui üf bodies froiii cliange; fi 

. .1 t\iliibit, that tlicv ncitber turn iiito air, W 
-- :• jir comotb to tbein : nur «^o into the boJw 
■. b\.'<'aiisc'. tbcv aiv uttorlv lieteroffcneal : i¥^ 
1 nnmJ aiid circulation witbin tbeiiiselves ; tlk. . 
••':\cr cbaiijy;t», tlum^b tboy bo in tbeir natu.i 
• so perisliable i)r mutable. Wo seu bow fl^ « 
^: ivlors, an<l tbe Uke, j^ot a sojnilcbre in aml:>( 
'. -. dural ili* tliau tbe nionunient and onibabnin^ t 
■•. ".«ulv ot' anv kin«:. And I coneeive tbe Hke wj 
t -■ Imdie-i jiut intu qnicksilwr. ßnt tben tbcy iiiiis 
..i: tbin, as a leat', i>r a pieee oC papcr or j)aivJi- 
\:\. ■: : tln' W tbev bave a «^»'«^»ater crassitude, thev \v/7/ 
.i!ur in tlieir own b mIv, tbouiib tbev snend not. Kut 
'A tbi> we sball spt^ak niore wben we bandle tlie title 
t't' o»nservatlon of büdie^. 
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Experiments in consort tauching Mime, 

Music, in tlie practice, hath beeii well piirsued, 
lud in good variety ; but in the theory, and espe- 
iially in the yielding of the causes of tlie practique, 
/ery weakly ; being reduced into certain mysticid 
(ubtilties, of no use and not much truth. We shall, 
üierefore, after our nianner, join the conteniplative 
\uA active part together. 

101. All soiuuls are cithcr musical soiinds, which 
we call tones ; whercunto there may be an hannonv ; 
which Sounds are evcr cqual ; as singing, tl)e sounds 
of stringcd and wind-instrumcnts, tlie ringiiig of bclls, 
&c. ; Ol* imniusical sounds ; wliich are evcr uncqual ; 
such as are the voice in spcaking, all wliispcrings, all 
voices of beasts and birds, (except they bc singing- 
blnls,") all percussions of stones, wood, parchment, skins 
(as in drunis), and infinite others. 

102. The sounds that produce tones, are ever froni 
such bndies as are in their parts and j)ores ecjual ; as 
well as the sounds themselves are equal ; and such are 
the percussions of metal, as in bells ; of glass, as in 

vou IV. 15 
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tho filliping of a drinking glass ; of air, as in men' "^ ,^^ 
voices Avliilst tliey sing, in pipes, wliistles, Organa .«-^^ 
striniTeJ Instruments, &c. ; and of water, as in tl»-:r^he 
niglitingale-i)ipcs of regals^ or organs, and other h3^.a-nr- 
draulios ; wliicli the ancients Iiad, and Nero did fc * 

niucli estecni, biit aro now lost.^ And if any m^^^^-^^ 
tliink that tlie string of the bow and the string of t'^^Ä^ the 
viel are neither of tlieni equal bodies, and yet prodin^^-^^^ 
tones, he is in an error. For the sound is not crea#" ^f^j 
between the bow or plectrum and the string ; ^^"~Jy^ 
Wtween the string and tlie air ; no niore than i^iK j^ 
WtAveen tlie fingef or quill and the string, in oL"^^?;. 
instrunients. So tliere are (in eÖ'ect) but three j:>er- 
ru<sions that create tones ; percussions of mo'ta/s 
(^cumprehonding glass and the like), percussions of 
air, and percussions of water. 

li^o. The (liapason or eighth in niusic is the sweete=^^ 
fonoord ; insoinuch as it is in eftect an unison ; as t^*" '^ 
soe in liitos that aw struno; in the base strin»xs with t\r 
strings, oiie an cightli abo\e anuther ; which make bii 
as one soinul. And every eighth note in ascent (a- 
troin eiglit to iiftoeii, froni iifteon to twenty-two, and sc: 
in iHfinitunu) are but scales of diapason. The eauso is^ ^ 
dark, and hatli not been rendered by any; and there-'^^^^ , 
fore would be better eonteniplated. It seenieth thaf -^^ 
air (which is tlu* subject of sounds) in sounds that arc^^^ , ^ 
not tones (which are all uneciual, as hath been said,^ ^ ''^ 
admitteth nnich varlety ; as we see in the voiees olf" ^" , 
livin*' croatures, and likewise in the voices of severa^-^ 



- Si* :h< noic Jit § 172. ^^ 

- fi^vrc. > .■" NiP», 0. 41. Hytlraiilic luusii- i«. nuMilioned as one uf th ^^^*' 
Ifi?.-: fj> '^ ': 5.-.:'.rollo. See hia R.urvltn /inn. &c., i. 7. See also Vitr-*^^= — '" 
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nen, (for we are capablc to discorn scvoral men by 
heir voices,) and in the conjugation of letters, whence 
irticulate sounds proceed ; which of all others are most 
''arious. But in the sounds which we call tones, (that 
ire ever equal,) the air is not ablc to cast itself into 
iny such variety ; but is forced to recur into one and 
he sarae posture or figure, only diflfering in greatncss 
md smallness. So we see figures may be made of 
ines, crooked and straight, in infinite variety, whcre 
:here is inequality ; but circles, or Squares, or triangles 
^qtiilateral (which are all figures of equal lines) can 
iiffer but in greater or lesser. 

104. It is to be noted, (the rather lest any man 
should think that there is anytliing in this number of 
eight, to create the diapason,) that this coniputation of 
eight is a thing rather rcceived than any true coiupu- 
tation. For a true computation ouglit ever to be by 
distribution into equal portions. Now there be iuter- 
venient in the rise of eight (in tones) two beemols, or 
half-notes : ^ so as if you divide tlie tones equally, the 
eiglith is but sevcn whole and equal notes ; and if you 
subdivide tliat into half-notcs, (as it is in the stops of 
a lute,) it maketli the number of thirteen. 

105. Yet this is true, that in the ordinary rises and 
falls of the voice of man (not measuring the tone by 
wliole notes and half-notes, which is the equal mcas- 
ure) there fall out to be two beemols (as hath been 
Said) between the unison and the diapason: and this 
varying is natural. For if a man would endeavour to 
raiso or fall his voice still by lialf-notes, like the stops 
of a lute, or by whole notes alone without halves, as 

^ Numely, between the third and fourth and between the sevcnth and 
eighth. 
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_:: : ho will not be al)le to frame liis voi^^ 
"•' : li sliewetli, tliiit after cverv tliree \s\iC^ 
'. -. •:: •-•-: roquircth, for all haniionical use, ot 
;!..:-:«■' :. be interposed. 

• II». [- •< to be considcrcd, tliat whatsocver \'irtue 
1 iinr» i:> tbr conducing to concent of not es, is rath^ ;;. 
I u.' Lscvibod to the ante-number tlian to tlie enti^ * 



iS^W 



•iiiri! ♦.:: as nainclv, tliat thc sound retiirneth after s' 

■ir ir: r rwelve ; so tliat the seventli or the thirteen*"* ** 



'S '^'r :ho matter, but thc sixtli or the twelfth ; aii^ «" i"l 
:ht.' h:\ ^.iith and tlie thirteentli arc but the limit^ an^ ^ "^ 
b«.'^**'ürios of the retiirn. 

107. The eoncords in niusic wliich arc perfect c^ or 
<ot:ii|vrt*ect between the unison and the diapason, aw -^^re 
the tifth, which is the niost jHM'fect ; the third nexW :^^ ; 
and the :^ixth, whieli is mi>re harsh : and, as the ar -^n- 
eieius esteeraed, and so do nivself and sonie otlier v^^ et, 
tlie fourth, Avhicli thev call diatessaron.* As for tT' Iw 

t 

tontlu twelfth, thirteentli, and so in inlinitina. thev '^ 

bur rivurrences of the fornier, viz. of thc tiurd, t - Jte 
titrii. and the sixth, bein^ an eiujhth respectively fr<__»/n 
tiioin. 

lOS. For discords, the second and the seventh are o^ 
all otliers the niost odious in harniony to the sens(? 



^ Ha^nkin«' romarks, " Ilanlly any qucstiiin ha< hveii innre .if;itatp<l hy 
iho modoni niusirians than thi*'. wlu'thor thr (iiatcssamn Ih' a oonropj ora ■ 
tli<ooMV " Ho j:«M'!« Oll to niioto n pas.<a;;e in favuur ol' it«* heinjf a ronc^nl 
ito\\\ "a viTv loamoil aiul iiiKt-nijms hook,"' rntithMl Pnm'iphf of ^fuMi\ 
«f»-., by iMiarl»»!« Itiitler, of Ma^'dalrn Colli-^rt., Dxronl, HJ-IO. Butler, aJUr 
arfruini; the «)iK"%tioD, procciMls thus: " Atnl tln-n-furn that hoimural)]«' sajic 
[l.onl Vonilani], whost goin-ral kiiowlcd;?«' aiid jmljrmcnt in all kiinl ut' 
Uterature i:« poncrally applaiidotl by thr Irarneii, n'i«'(tiii^ thoir wwA 
fiincy ihat n^jwt thi* ancii'iit concnrd, pr(»fo>»<»'.s hinisrlf tr> hv of nnnthor 
minil,"— and tht-n qacte:» the passayo in tho tcxt. See Ilawkius, llift. 
:''* Mmii\ üi. 134. 
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whereof tlic one is next abovo the unison, tlie otlier 
next under tlie dinpason, wliicli may slicw tliat har- 
inony rcquiretli a conipetent distance of notes. 

109. In harnionv, if tliere bo not a discord to the 
base, it dotli not disturb the harnionv though there be 
a discord to the higher i)arts ; so tlic discord be not of 
the two that are odious ; and tlierefore tlie ordinary 
consent of four parts consistcth of an eiglith, a fifth, 
and a third to tlic base ; but that fifth is a fourth 
to the treble, and the third is a sixth. And the 
cause is, for that the base striking more air, doth 
overcome and drown the treblo, (unless the discord 
be very odious) ; and so liidetli a small imperfection. 
For we see, that in one of tlic lower strings of a lute, 
there soundeth not the sound of the treble, nor any 
mixed sound, but only the sound of the base. 

110. We havc no niusic of quarter-notes ; ^ and it 
may be thcy are not capable of hannony ; for we see 
the half-notes themselvcs do but interpose sometimcs. 
^evertheless we have some slides or relishcs of the 
^oice or strings, as it were continucd without notes 
irom one tone to another, rising or falling, whicli are 
<lel]ghtful. 

111. The causes of that which is pleasing or ingrate 
to tlie hearing, may receive light by that which is 
pleasing or ingrate to the sight. There be two things 
pleasing to the sight, (leaving pictures and sliaj)os 
aside, which are but secondary objects, and please or 
displease but in inemory) ; these two are colours and 
Order. The pleasing of colour symboliseth witli the 
pleasing of any singlo tone to the ear; but the pleasing 

^ The diesis or quarter-note ducs iiot enter into our scales, but it did into 
the enharmonic scale of the Greeks. 
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of ordcr dotli symbulise witli harmony. And th 
fore WC see in garden-knots, and the frets of hoiuesv, 
and all oqual and well answering figures, (as globes. 
pyriiniids, cones, cylinders, &Cm) how they please 
whoroas uncqual figures are but deformiUes. Anö^^^mj 
botli tlieso ploasures, that of the eye, and that of th» «^^he 
oar, aix» bnt tbc effects of cquality, good proportionr^r «=)n 
or corres|)ondi.'nce : so that (out of question) cqnalit; ;:^A'ty 
and corrospondence are the causes of harmony. Buir ^^^ 
to find tlie Proportion of that correspondenee, is mocK-^D/^ 
abstruse ; whereof notwithstanding we shall speae^K»! 
sonu'wbat (when wo handle tones) in the genex- n/ 
inijuirv of sounds. 

11:2. Tones are not so apt altogether to procu"^n? 
sKvp as sonio otlier sounds ; as fSie wind, the purliF?^ 
of wator, humniing of bees, a sweet voice of one tha^ 
roadotb, «to. Tho oiiuso whereof is, for tliat tone*; 
Kvauso tbcy are oqual and slide not, do more striko 
and on»et tho sonso tlian the other. And ovcr- 
nnioli attention hindorotli sleep. 

11*^. Thore be in niusic^ oertain figures or tropes; 
almost agreeing witli tho figures of rhetoric, and witli 
tho aftoctions of tho mind, and othor senses. First, 
the division and quavoring, wbioh please so much in 
nnisio, havo an airrooniont with the glitten n <x of licht: 
as tho nioou-boanis playing upon a wave. Again, 
the falling from a disoord to a ooncoril, whicli maketh 
great sweotnoss in niusio, hath an agreeinent with the 
affections, whioh are rointognitod to the better after 
some dislikes ; it agroeth also with tho taste, which is 
soon glutted with that whioh is swoot alone. The slid- 
ing from the close or oadenco, hath an agreoment with 
tho figure in rhotorio which they call ^>röpf<?r expectO' 
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; for tliere ia a pleaaure even ' in being deceivcd. 
rcports and ftigtis liRve an Hgrecmont with the 
I rhetoric of repetition and tradaction. Tlu? 
tri|>]a'&, and clianging of times, have an agreemenl 
^ith the clianges of motions : as wiien gallianl timt; 
tncasure time are in the incdley of one daiice,^ 
|tl4. It hatli been ancienlly lield and observt^d, tbnt 
I senso of beai-ing and tbe kind^ of ma»u- \mve most 
Operation upon manners ; as tu encourage niiii antl 
iitake them warlike ; to make them soft and effemi- 
nate ; tu make them grave ; to make them ligbt ; t<> 
make them gentlo and inclinecl to pity, &c, The cause 
lit, f<»r that the sense of Hearing striketh the spirits 
morc immediately than tbe other senses, and more 
toreally than the smcUing. For the sight, tastiu 
i feeling, have their organs not of so present a 
diäte BCCG6S to the spirits, as the Hearing hath. Aiu 
r iho smelling, (n-hich indeed workctli also imme- 
dy npon the spirits, and ia forcible whüe tlie objecfl 
■aineth,) it is with a oommunication of the brea^ 
irapoor of the objeet odorate ; but harmony, enter- 
^eaäly, and mingling not at all, and coming with a 
" 2st motion, doth by cusitom of oflen afFcctiiig th« 
rits and putting ihera iiito one kind of poslure, alter 
f ft little the nature of the spirits, even when the ob- 
a removed. And therefore we seu that tnntts und 
I, eveu in thtir own nature, have in thcmselves soini- 
pnity with the affetitions : as tlicre he merry tnnes. 
efui tuBts, solumn tnnes ; tunes incliiiiug nien\ 
) to pity ; warlike tanee, &c. So as it is no maer-1 

B^BoiBIbeoriginDi: ■ mi«Uhp probjiWy for eter.^J. 8. 
PComparc ihl» poang* viih ibc [De Augmcnäi, iii. 1. »ud 
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vel if they alter the spirits, considering that tunes have 
a prcdisposition to the motion of the spirits in them- 
selves. But yet it hath been noted, that though this 
variety of tuiies doth dispose the spirits to variety of 
passions conform unto them, yet gi.»nerally music feed- 
eth that disposition of the spirits wliich it iindeth. We 
Kcc also that several airs and tunes de pleasc several 
nations and persons, according to the sympatliy they 
have with their spirits. 

JSxpeiiments in consort tmiehing sounds; andfirst toUidir 
ing the nullity and entity of mund». 

Perspective hath been with some diligence- in- 
quired ; and so hath the nature of sounds, in some 
sort, as far as concerneth music. But the nature of 
sounds in general hath been superficially observed. 
It is one of the suhtilest pieces of nature. And 
besides, I practise as I do advise ; which is. after 
long inquiry of things immerse in matter, to inter- 
pose some sulyect which is immateriate, or less ma- 
teriate ; such as this of sounds ; to the end that the 
intellect may he rectified, and become not partisü. 

115. It is first to be coiisidercd, wliat great motions 
there uro in nature which pass without sound or noiso. 
The hcavens turn about in a niost rapid motion, with- 
out noise to us perceivod ; tli<)u<:jli in some dreams they 
have been said to make an excollent music. So thi? 
motions of tlie comots, and tiery nioteoi*s (as '* stell», 
cadens," &c.) vield no noise. And if it be thought; 
that it is th(* «xreatness of distance from us, whereby tli^ 
sound cannot bo lieard ; we see that lightnings and 



S^^:ir?- 'S- I 

"' ■"■ "Will. ° "" no»e, be He ,„ .■ P"»'»», ^^^H 
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^atl iüi'i "j^i^ ';i.«iy.a&- 
riiinj; W n-jc -icriined,!! 
^e air is jAfn: at. i ?imi- 
wing, (^wliich .arrvki 
.eato sounJ ; is in pipö 
..:eii VüU niu>t rsOie.tlÄt 
.. :XentU^ breath, the coü- 
. :or the fippk- ihai stmt- 
.naii the sim[»le concave> 
r Lis for üther wind-instr«^ 
jiule breath: as trumiiet^ 
.... which appearoth by tl**^ 
. v\ U'th theni. Organs al ^^^ 
^ .vi:;a by the bellows. Ai'^ 
;ia ot' wind-instrumcnts f»^ 
.^ .ule, which stniitenolh t"bi' 
,t,ivv : the rather, in respect o\ 
..VC ihe hole, which |)crfüriO- 
, c i> soon in flutes and fife». 
^.a vy a bhist at the end, as n^ 
!< in all whistling, you con- 
V luake it niore sharp, men 
.^cr. B"t in open air, if you 
''.icv irive no sound : no uiore 
' aj.icn to be a little holluweil 
, J..i\vncss penneth the air : nor 
.V ruiWcd in their teathers, 
"' iw air. As for sniall whistles, 
thev *'ive a sound becauso 
""tc!** whereby the air is inoro 
^ , ViTain, the voiees of uien 
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■i-eatupcs pass tliroiigli tlic tliroat, which 

breath. As for tlie Jcws-liarp, it is a 

.-::?'>ioii ; and l>esi(lcs liatli tlic aJvantagc of 

air in tlic iiioutli. 
i'l büdics, if tlicy be vory softly percussed, 
lund ; as wlicii a mau treadetli very softly 
'U. So chests or doors in fair weatlier, wlien 
:i easily, trivc no sound. And cart-wheels 
!iol when tliey are liquorcd. 
riie flamc of tai)ers or candles, tlioiigh it be a 
'.'tion and breaketh tlic air, yct passetli witliout 
Air in ovcns, tlioiigli (no doubt) it dotli (as 
) boil and dilatc itself, and is repcrcussed, yet it 
out noise. 

Flame percussed by air givetli a noise ; as in 
ij of tlie firc by bellows ; givater tliaii if tlie l.)el- 
lould blow upon tlie air itself. And so likewise 
jercussing tlie air strongly (as wlicn flaine sud- 
taketh and openetli) givctli a noise ; so great 
while tlie one impelleth tlie otlicr, give a bel- 
sound. 

There is a conceit runnetli abroad, tliat there 
be a white powder, wliicli will discliarge a piece 
t noise ; which is a dangerous experiment, if it 
be true : for it inav cause secret niurders. But 
leth to me unpossible ; for if the air pent be 
forth and strike the air oi)en, it will certainly 
. noise. As for the white powder, (if aiiy such 
>e, that may extinguish or dead the noise, ) it is 
be a mixture of petre and sulphur, withuut coal. 
tre alone will not take fire. And if anv man 
:hat the sound niav be extinrruished or deaded 
?harging the pent air before it comctli to the 
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mouth of tlie piece and to the open air, that is not 
probable ; for it will make more divided sounds : is if 
you should makc a cross barrel hollow throogh tU 
barrel of a piece, it may be it woold give seyenl 
Sounds, both at the nose and the sides. But I coih 
ceive that if it were possible to bring to pass that there 
should bü no air pent at the mouth of the piece, the 
bullet might fly with small or no noise. For first, it is 
ccrtain therc is no noisc in the pcrcussion of the flame 
upon the bullet. Next, the bullet in piercing throngk 
tlie air niaketh no noise ; as hatli been said. And 
then, if therc bc no pent air that striketh upon open 
air, tlierc is no cause of noise ; and yet the flying of 
the bullet will not bc stayed. For that inotion (as 
hatli bccn oft said) is in the parts of the bullet, and 
not in the air. So as trial niust bc made by taking 
sonie small concave of metal, no more than you raean 
to Hll with powdcr, and laying the bullet in the mouth 
of it, half out in the open air. 

121. I heard it affirnicd by a man that was a great 
dealer in secrcts, but he was but vain, that there was 
a conspiracy (wliich liimself hindered) to have kilH 
Queen Mary, sister to Queen Elizabeth, by a buniing- 
glass, when she walkcd in St. James's Park, from the 
leads of the house. But tlius much (no doubt) w 
true ; that i( buniing-glasses could be brought to a 
great streiigth (as tliey talk generally of burniag" 
glasses that are able to burn a navy *) the perciission 
of the air alone bv such a burnincr-ixlass would makö 
no noise ; no mure than is fouiid in coniscations o^" 
lightnings without thunders. 

1 The Story of ArchiiucMleH's burniii^ the Komnn fleet, rests on no j?» 
toiindAtiun. The aiithorities arc collected by Peyrard iu an appondix ^^ 
bis cditiuu of Archiinedes. 
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I. I sappose that impression of the air with sounds 

Htli a time to be convejed to the sense, &a well as 

the impressidti of species visible ; or eise they will not 
bf lieard. And tlierefüre, as the bullet movcth so 
(vilt that it ia invisible, so the saine swiftness of mu- 

■ntakcth it inaudible : for we see that the ap]>re- 
pn of iho eye is quicker tban that of tlie ear. 
3. All eniptions of air, though suiall and sllghl, 
ff,¥* an entity of aound ; which we call crackling, jmff- 
ing, spitting, &c., as in Imy-salt, and bay-lcaves, caal 
uito the fii-e : so in chestnuts, whtiii they leap fortb of 
the nahes ; so in green wood laid upon the fire, espe- 
ually roots ; so in candles, tJiat spit äame if they he 
wet ; so in rasping, sneezing, Äc. ; so in a rose-Ieaf 
gathi-red together into the Ikshion of a purse, and 
broken upon the forehead or back of tbo band, as 
^litd rcn use. 

in con»ort tonc/ünff productian, conservtt- 
1, and delation of smmde ; and Ute officc of E/ie a ' 

. The cause givcn of sound, that it should be an 

k of the air (whereby, if they mean anything, 

mn a cntting or dividing, or eise an attenuat- 

t the air) is but a tciin of jgnorance ; and the 

B but a catch of the wit upon a few instances ; 

» manner ia in the philosophy received. And it 

mtfft with men. that if they have gölten a pretly 

1 by a Word of art, that expresaion goetli cur- 

K though it be emply of matter. Tliis conceit of 

B appeareth roost mapifeslly to be false, in that 

iMnuid of a bell, string, or the like, continueth , 

i Molioa in Ihe origina!. — ■'■ S- 
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melting some titiie after the percussion ; but ceaieth 
straightways, if tlie bell or string be toucbed and 
stavcd ; whereas, if it werc the elision of the air that 
mado the sound, it could not be that the touch of the 
bell or striiig should extinguish so suddcnly that motion 
caiisod hy the elision of the air. This appeareth yet 
niore nianifestly by cliiming with a hammer upon thi* 
outside of a bell : for the sound will be according to 
the inward concavc of the bell : whereas the elision or 
attennation of the air cannot be but only between the 
hannner and the outside of the bell. So again, if it 
wei*e an elision, a broad hammer, and a bodkin, strack 
ii[)on nietal, wonld give a diverse tone, as well as a 
diverse loudiiess : but tliey do not so : for thoujjh the 
sound of the one be louder, and of the other softer, 
yet the tone is the sanie. Besides, in echoes, (whereoi 
sonie are as loud as the original voice,^ there is no ne^ 
elision, but a rejjerciission only. But that which et»***' 
vineeth it niost of all is, that sonnds are generat«?^ 
wliere there is no air at all. But these and the li^^ 
oiMiceits, wlu'u men have eloared their undei'standi i'^S 
by tlie light of ox])ei-ienee, will scatter and break '•-^P 
like a niist. 

l-^"). It is certain that sound is not produced at -ti-ne 
tirst, l)ut witli some loeal motion of the air, or flaf»^^'» 
or sonu' other medium; nor vet without some rt»si'^^" 
anee, either in the air or the body percussed. Fof " 
there he a mere yielding or eession, it produceth J'*^ 
sound : as liath heen said. And therein sounds dit^** 
from light or eolours ; which ]>ass through the air^ ^^^ 
otlu»r bodic's, without any loeal motion of the üi^ 5 

• 

either at tlie first or alter. But you niust atteii- 
tivelv distinicuish l)etwx'en the local motion of the *'*''' 
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vliich is biit vehieulum cauice, s canier of the souiids) 
id ihe snutida tlicmselves coiiveyed in the air. For 
ti> tJie fonncr, we set? manifestly that no sound ia 
oduced (oo not by air itself against other alr, a« ra 
ßuim &c.) but wilii a perceptible blast of tbe air; 
B|^witJi some reaistance of iho air stmckon. For 
^Epll Speech (wbicb is one of tlie gentli^st motions 
1^ is fritb expulsion of a little broatb. And all 
pos bave a bla.st, üs well as a sound. Wc sco aUo 
Uiifestly that sounds nre carricd witb wind ; and 
erefore sounds will be heard furtlier witb tbe wind 
an a^inst tbe wind ; and lilcewise do nse and fall 
ith ibe intension or remission of the wind, But for 
o Impression of the eound, Jt is quitc Einotber thing, 
i<l 16 ntterly witbout any local niotion of tbe air, per- 
iptible ; nnd in tliat resembli'th the spccJes visible: 
r aftcr a man hatli lured, or a bell is nnig, we caii- 
t 'liscern any perceptible motion at all in the air 
iiu US tho sound goeth j but only at the first. 
ilnT doth the wind (as far a3 it carrit'tb a voice) 
11 the motion thoreof confound any of tbe dcdicate 
I artii'idalo figuratlons of tbo air, in varicty of 
■ rris. And if a man speaW a good luudness against 
lie (knie uf a eandlc, it will not makc it tremble 
uuch ; though raost wben lliose letters aro pronounced 
ffbieh cimtract the moiilb ; as F, S, V, and some 
'Ik'tn. Hut gentlü brentbing, or blowiiig witbuut 
pealcing, will movo jb" cnndle far more. And it is 
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question) induce no local motion in the air, as luth 
been said. 

126. Nevertlicless it is true, that upon die noise 
of tliunder, and great ordnance, glass Windows wiU 
shake ; and fish es are thought to be frayed with tb® 
motion causcd by noise upon the watcr.^ But thcs^ 
effects are from the local motion of the air which i* * 
concomitant of the sound (as hath been said), and n^ 
from the sound. 

127. It hath been anciently reported,^ and is st^ ^ 
receivcd, that extreme applauses and shouting of yd^^ 
plc asscmbled in great multitudes, havc so rarificd am- 
broken tlie air, that birds flying over have fallen dowt *' 
tlie air being not able to support them. And it is bc:^^ 
lievcd by sonio, tliat great ringing of bells in populoi'^** 
eitles hath chascd away tliunder, and also dissipatc^^ ^ 
pestilent air: all which may be also from the concu^^^ 
sion of the air, and not from the sound. 

128. A very great sound, near band, hath struck^^n 
manv deaf ; and at the instant they have found, as it 
wore, the broaking of a skin of parchment in their eii^^^ 
and nivself standin <x near one that lured ^ loud and shrL T» 
had sucldenlv an oftence, as if soniewhat had broken or 
been dish)cated in mv ear : and immediatelv after a 
loud ringing (not an ordinary singing or hissing, Lr>ut 
far hnider and diffi^ring) so as I fearod sonie deafn(^i^s. 
But aftor souk* half quarter of an hour it vanish^:?d- 

• Similjirly it Iias hcoii (>I)>erved that disc.haipc of artiller)' is iiijurjc>t»* 
to Iob<«tors. 

■J riutaMi in Flamin iiisi. p. .375. 

* To liiru i-i pn>pt*rly t« brinjx th«^ falnm bai-k by Mmwinff liim (he li»«'*» 
an iniitalion of a bird, wnnetinics baitrd with a pi«'co of llesh; pcfondari'^'i 
«< in the ti'Xt, to brin^ hini bacli by whi'^tlin;^. /.M/'f, in French hurrr ä" " 
/.•»'»Vi. is priniarily lonun, the thong to which the falcon i» attachcd. S«-^*^ 
Monaj^* in voc. 
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|iis effect may be truiy referred unto the soiintl : fiir 

uily received) an pver-potent objert doth 

tetroy the sensc ; and Spiritual species (botli Wsjljle 

] audiblc) will work upon the senaories, tlioiigh they 

yve not any other body. 

Il29. In delation of goiinds, tlic jnclosure of tbem 

jervelli llicm, and causeih thera to be heard fiir- 

And wö find in roUs of parchment or trunks,? 

» inoutli being laid to the one end of the roll of 

rchment or trunk, and tlie ear to the other, tlie 

nad is heard mneh fnrtber than in the open air. 

gte cause is, for tbat the soand ttpendeth and is dissi- 

I in tlie open air ; bul in auch coiicaves it is con- 

hred and contracled. So also in a piece of ordnance, 

■ijou speak in tlie touch-hole, and anotber liiy bis ear 

a the tnontb of the piece, tlic sonnd pnssetb, and is far 

r heard, than in tbe open air, 

130. It 13 fiirther to bt' considored, liow it proveth 

I worketb when the sound is not inclosed all the 

Bgth of bis way, but passeth part.ly through opon 

9 where ymi speak some distance from a trunk ; 

pliere the ear is some distance from tlie trunk at tbe 

r end ; or wbere both mouth and ear are distant 

1 the truidc. And it is tried, tbat in a long trunk 

Fsome eigbt or ten foot, tbe sound is holpen, though 

] the mouth and tbe ear be a bandful or inore from 

: eiids of tbe trunk; and somewhat marc holpen, 

, the ear of the hcarer is near, than wben the 

mth of the Speaker. And it is ccrtain tbat tbe 

|mce is bettcr lieard in a chaniber frnni abroH<l, than 

1 from witbin tbe cbambor. 
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131. As the inclosure that is round about and ent 
preserveth the sound ; so doth a semi-concave, thoi 
in a less degrec. And tlierefoi*e, if you divide a t; 
or a cane into two, and onc speak at the one end, : 
you lay your ear at tlie other, it will carry the v« 
furtlier tlian in the air at largc. Nay further, if i 
not a füll scmi-concave, but if you do the like upon_ 
mast of a ship, or a long pole, or a pioce of ordna — aiee, 
(though one speak upon the surface of the ordntkTjcef 
and not at any of the beides,) the voice will bo heiar^ 
further than in the air at large. 

le"2. It would be tritd, how, and with what pr 
portion of clisadvantago, the voice will be carried f 
an horii, which is a line arched ; or in a trumpe 
wliich is a line retortcd ; or in soine pipe that we 
sinuous. 

13-J. It is ccrtain (howsocver it cross the receiv 
opinion) that sounds may be oreated without air 
tlioujxh air be tlie inost favonrable deferent of sounds. 
Take a vessel of watc»r, aiul knap a pair of tongs son«^^ 
depth within the watt*r, and you shall liear the souncL 
of the tongs well, and not mucli diininished ; and yef 
there is no air at all present. 

lo4. Take one vessel of silver, and another of woodj 
and tili t^aeh of thein füll of water; and then knap 
the ton«xs to^cther, as before, about an handful fronm 
the bottoin ; and vi»u shall lind the sound much moro 

« 

rosoundin»x from the vessel of silver, than from that oF 
w^hhI ; and vet if there be no water in the vessel, so 
:hat you knap the tongs in the air, you shall find no 

vr*orvmv betwcen the silver and the wooden vessel. 
'►^ orvby, Ivside the main point (»f creating sound 

» •N'U': air, von niav collect two thinirs : the one, that 
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th« sound communicateth witli the bottum of the v 
sei ; the othor, tliat such a. communication passeth far I 
l»e(ter tliroiigh water tlinn air. 

135. Stnfce miy hard bodiea together in the midst 
of fl finme ; and jou sliall hear the soand with litllo 
(lifforpiice from the sound in the air. 

130. The pncumaticul pari, which is in all tangible 
bodies, and halh some affinity with the air, performeth i 
in some tk-gree the parts of the air ; as whcn j 
knock upou an empty barrel, the sound is in pari j 
created hy the air on the outslde, nnd in pari hy th« I 
air in tlte inside ; for the sound will be greater or t 
lesser, »s tho harrel is raore emjity or more fiill ; but i 
yet the sonnd partieipateth also with the spii-it in tho 
Wood, tlirou^ which it passeth, fram the outside to | 
the insidf, Aiid so it cometh to pass in the chiming 
nf bella on the outsidc ; wheru also tlie minnd passeth 
t(i the inside. And a niimbei- of (jthei- like instance«, 
wbcreof we shall speak more when we handle the 
Communication of souncls. 

137. It were extreme grossness to think (as we 
havo partly touched Uefore) that the sound in stringa 
is mudc or prodnced betwecn the band and the string, 
or the quill and the string, or the bow and the 
string, for those are but vehinüa motu», passages to 
the creation of tlie sound ; the sound being prodnced 
l5Clween the string and the air; and that not by any 
ttnpiilsion of the air from the firgt motion of the string, 
fcnt by the retnrn or result of the string, which waf 

»ined by the touch, to bis former place ; which i 

Uoii of resiill is quick and sharp ; whcreas the tirW i 

! soft and dull. So the bow torlurcih the* 

; conliniiBlly, and ilieivby holdeth il in ii c 

1 trepidation. 




244 1«ATURAL HISTORT. 

Experiments in consort touching the maffnitude and e> 

ility and damps qf soimd. 

138. Take a trunk, and let one whistle at the one 
end, and hold your ear to the othor, and you shall find 
the sound strikc so sharp as you can scarce cndure it. 
The cause is, for that sound difFusetli itself in round, 
and so spendeth itself ; but if the sound, which would 
scatter in open air, be madc to go all into a canal, it 
niust needs give greater force to the sound. And ^ 
you niay not<j that inclosures do not only preservc 
sound, but also increase and sharpen it. 

l^MK A hunter's hörn being greater at one end th^*^ 
at the other, doth increase the sound niore than if tl»-^* 
hörn were all of an equal bore. The cause is, for ths>-^ 
the air and sound being iirst contracted at the less*-^^ 
end, and afterwards having more room to spread at tb "*-^ 
»rreater end, do dilatc themselves ; and in cominc o*«-^^ 
strike more air ; wherebv the sound is the tjreater ar^ ^^ 
baser. And even hunters' horns, which are sonietim^=^'^ 
niade straight and not oblique, are ever greater ^^^ 
the Iower end. It would be tried also in pipes, beii — ^r* 
niade Ihr larger at the Iower end ; or being made wi""^^ 
a belly towards the Iower end, and then issuing in ^^ 
a straii^ht concave aixain. 

140. Thcre is in St. James's Fields a conduit 
brick, unto wliich joineth a low vault ; and at t 
end of that a round house of stone ; and in the bri^^^^^^ 
conduit there is a window ; and in the round hoiu == 
a slit or rift of sonie little breadth : if you crv o- 
in the rift, it will niake a fearful roarhiff at tl^ 
window.^ The cause is the same with the formet' 

I Mr. Timb», in bis Curiosities of Urruhn, rcft-rii to thb passage, aT3< 
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for (hat all concaves that proceed fixim more r 

to more broad, do ampHfy tlie sound at tlie coming i 

Kl. Hawl»' bella, that have holes in the aidcs, give 
ater ring, tlmn if the pellet did atriko upon bi-asB , 
in Üio opt-n air. Tho caust is the same with the first 
iiistance oC the trunk ; naniL-ly, for that tlit' sound in- 
closc<d with the sides of tlie bell cometh fortli ai the > 
hülüs unijient and more strong. 

142. In dmms, the closeness round about, that pre* j 
«ervetli the sound from dispersing, makctli tlie noise 1 
come forth at the dntm-hole far more loud and stroiig 1 
ttian if von should strike upon the likc skin extended ' 
JB ihe open air. The cause is the same with the twu , 

Pdent. 
J. Sounds are better heard, and fiirther oiF, i 
ng ur in the night, tltan at the noc 
The cause is, for that in the day, when ilic 
ii* moru thin, no doubt, the sound piercetli better ; bnt ' 
Wlien llie air is more tliick, as in the night, the aound j 
iiiideth and spreadeth abroad less: and so it ii 
! lo of inclosure. Aa for the night, it is true also thafc I 
; ii-_- genera! silence helpeth. 

144. There be two kinds of reflexions of sounds} 
th« one at distance, which is the echo ; wliorein the 
ciriginal ia heard distinctly, and the roflexion also di»- I 
tinctiy j of which we shall speak hereaftcr : the other J 
in conrurrence ; when Ihe sound refleeting (the 
flcxion being near at hund} rcturneth itnmi'diately J 
wpon the original, and so iteraleth it not, bul ampli- 
fieth it. Therefure we see that nmsic upon tlia water J 

joil in!«r ilio tpni nriH nccupieii by 



I thu ' 




246 NATURAL HISTOBT. 

soundcth more ; and so likewise mnsic is bettea^ r in 
Chambers waiiiscotted than hanged. 

145. The strings of a lutc, or viol, or virginafc- _8, jo 
give a far greater sound, by reason of the knot, , anj 
board, aiid concavc undemeath, than if there irere 

nothnig but only tho flat of a board, withoat tbat 

hollow aiid knot, to Ict in the upper air intc^» t}^ 
lower. The cause is, tho communication of th^^» ap» 
per air witli tlie lower, and penning of both ^rom 
expcnce or disporsing. 

14G. An Irisli liarp hath open air on both sides of 
the strings : and it hath tho concavc or belly not elot^g 
the strings, but at the cnd of the strings. It mak^*" 
a more resouiiding sound than a bandora, orpharion, ^^ 
cittern,^ wliicli have likewise wire-strings. I judget^^^ 
cause to be, for that o[)eii air on botli sides lieljKJth, "^ 
that there be a concuve ; wliich is therefore best plac^-^ 
at the end. 

147. In a virginal, when the lid is down, it make"*^^ 

a more exile sound tliau wlien the lid is oj)en. TB^^^. ^ 
cause is, for that all sliutting in of air, wliere there 
no comi)etent vent, danipeth the sound : which maii 
taineth likewise tho l'onner instance ; for the belly 
the lute or viol doth pen the air somewhat. 

148. There is a church at Glouccster, (and, as 
have lieard, the like is in sonie otlier places), wher 
if you s])eak a<xainst a wall softlv, another shall hei 
your ^ oice better a good way off, than near at hau« 
Inquire more j)articularly of tlie frame of that plac^ 
I suppose there is some vault, or hollow, or isle,^ l> 

1 The cittcrn and the hite are probahly tho same insstrumcnt. ^^ * 
Ilawkiiis's lliit. oJ\}fu^ic. iii. 102.; and for tho baudora and orphari*::^ ■* 
iii. 344. 

'^ So in the original. I suppose aialt Is mcant. — J. S. 
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hind the wall, and some passage to it towards the 
furtlier end of tliat wall against wliicli yoa speak ; so 
as the voice of liim that speaketh slidcth along the 
wall, and thcn entereth at some passage, and commu- 
nicateth with the air of the hoUow ; for it is preserved 
somewhat by the piain wall ; but tliat is too weak to 
give a sound audible, tili it hath communieatcd with 
the back air.^ 

149. Strike upon a bow-string, and lay the horn of 

the bow near your ear, and it will increase the sound, 

and make a degree of a tone. The cause is, for that 

the sensory, by reason of the close holding, is per- 

CQssed before the air disperseth. The like is, if you 

hold the hom betwixt your teeth : but that is a piain 

delation of the sound ; from the teeth to the instru- 

meiit of hearing ; for therc is a great intercourse be- 

twc*en those two parts ; as appearetli by this, that a 

Iiarsh grating tune setteth the teeth on edge. The 

like falleth out, if the horn of the bow be put upon 

^he temples; but that is but the slide of the sound 

£rom thence to the ear. 

150. If you take a rod of iron or brass, and hold the 
one end to your ear, and strike upon the other, it mak- 
eth a far greater sound than the like stroke upon the 
rod not so made contiguous to the ear. By which, and 
by some other instances that have been partly touched, 
it should appear, that sounds do not only slide upon 
the surface of a sniooth body, but do also communicate 
with the spirits tliat are in the pores of the body. 

151. I remember in Trinity College in Cambridge, 

* The church referred to is the cathedral, and the leiigth of the gal- 
lery in said to be twenty-five yards. See Budder, Hittory of Gloucuter- 
ifetTf, p. 178. 
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there was an upper Chamber, which b^g thoogbt 
wcak in the roof of it, was sapported by a pillar of 
iron üf tho bi^ess of one's arm, in the midst of the 
Chamber ; which \f you had strack, it would make a 
little flat nuise in the room where it was Struck, bat it 
would uiuko a great bomb in the Chamber beneath.^ 

152. Thu sound which is made by buckets in a well, 
when they touch upon the water, or when they sinke 
upon the side of the well, or when two buckets dash 
the one against the other ; these sounds are deq)er and 
iuller than if the like percussion were made in the open 
air. The cause is, the |>enning and inclosure of the air 
in tho concave of the well. 

15-3. Harrols placeJ in a room under the floor of a 
Chamber, make all noisos in the same Chamber more 
fiill and resoundinij. 

So tliat thore be five ways (in general) of majora- 
tion in sounds : inclosure simple ; inclosure with Jil- 
atation ; communication ; reflexion concurrent ; and 
approach to the scnsory. 

154. For exilitv of tlie voice or other sounds ; it is 
certain tliat the voice doth pass thi-ough solid and hard 
bodies, if they be not too tliick ; and throu<rh water, 
which is likewise a verv dose bodv, and such an one as 
lettetli not in air. But then the vt.ice, or other sound, 
is reduced by such passage to a great weakness or exil- 

1 Mr. K<lK'>t«>n, tVUow aiul stewanl ot' tho coUetjo, wbo is probably as 
coD versaut with its history as auy ineinhor ot" ihc present society, intunus 
nie that uothiii;; is kitowu ot' this cliainbcr, and that hc is therefurc dis- 
p«v<e(l tu bflii've that it fonnetl part of the hnildinp» removed iu the firet 
vears of tho 17th contun*, in order to made ruoni for vthai \s now the Üld 
Court. 
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>*■?• If iherefore you stop the holes of a hawk's bell, 
* t will aiako no ring, but a Hut noise or rattle. Aud 
**« ilutli t)iH a'Hitet or Gagle'6-stoiie, which liath a little 
siöno within it.' 

löö. And as f\>r water, it is a certain trial: let a 
Knan go mto a batli, and lake a pail. and tnm tlie bot- 
Vom upward, and c;arr^ the tnoutli of it (cvea) down 
%» the level of the water. and so press it down under 
tho water some handfiil and an half, still koeping il 
evcn, that it may not eilt on either side, and so tho atr 
get ont : then let him that is in the bath dive with bis 
head ao fiir under water, as he may put bis head into 
tlic pail ; and therc will conie aa mucli nir bubljüng \ 
fimh, ft» will makü room for bis head. Tben let him j 

Iand any tliat sliall stand without sliall bear bis n 
>Iainly ; but yel made extreme sharp and esile, 1 
s voico of puppet« ; bnt yet tbe artieulatc sounils I 
words will not bc eonfonnded. Note that it inay i 
i moro liandsomcly done. it" tbe pail be put over i 
n'» liuad abovc wat^r. anil then be cowev down, | 
? pail bi' presfled donn wiib bim. Note tbat & 1 
maa must kneel or sil, that be may be lower than the J 
"attr. A man would ibink that tbe Sieilian poet bad j 
bionkilge of tbis experiment; for he saith that Hei 
'uliV pnj^ij, Hylas, wunl with a watcr^pot to fill it at a 1 
l'li-'-asant fonntatn tbat was near tbe shore, and that th© 1 
i'ym]ili, i>f the fountain lell in love with the boy. and J 
I'iiIIm] him under tlio water, keeping bim alive ; and J 
'but Ileroiiles missing bis page, eallcd him by bis nams I 
'l'Uil, that all the shoro rang of it: and that Hyla» 3 
"lawiihiri th« watur answercd his niaster, biit (that 1 
'i>ii.li is to tbo prescnt purpose) wilb so small and 
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£9. Trial was made in a recorder^ after thesc «ev- 
Thtj butlutii of it was sct Rgaiiist the 
Talm of tlic band; stoppcd with wax roiinii abßut; 
set a^iiist a Jamask ctishbii ; tliriist into sund ; iiito 
ustita ; intu watwr (half an inch uiider tlie walcr) ; 
dose to Uli! bottum of a sUver basiii ; and still th« tone 
rL-iiiaini;(I. But tbc bottnni of it was sct agaiust a 
KOoJIcii carpet : a lining üf plusli; a bjck of wool 

Iiugh IoospIv put in) ; against snow ; and tho aonnd , 
I vaa quito doaded, and but breutli. 
00. Iron bot producetli not so füll a sound as wlien , 
it is cold ; füT while it is bot, it appearoth to be mora { 
soft and Icss resounding. So likewiae warm watep, 
when it lallcüi, tnakctli not so füll a sound a3 cold;* 1 
and I concoivo it is softei-, and nearer the nature of [ 
oil ; for it is more sü[tpery, as may be seen in that ' 
it Mowretb better. 
Hui. Let tliL-ru be a recorder tuade witb two fipples, j 
^Hacb end onc : the trunk of it of tlie lengtb of two J 
^^rden, and tJie holes answerabl«; towai'ds eacli ctid i \ 
Md Jet twi> play tbo same lessnn npon it, at an nnis« 
and k't it be notud wbetber the sound be confounded» J 
or ainplilii-d, or duüed. So likewise, let a croas be 
Ouide of two truTik.1, tbroughout bollow ; and let two 
Ipeak or sing, the one longways, the otber traverse : 
intl let two bcar at tbe opposite ends; and note 
wlit'ther the sound be confoundcd, amplified, or dulkKl. 
Whjcli two instanccs will also give ligbt to tbc mix- 
l^nro of ionnds ; wbercof wo sball speak hereaftpr. 
jp2. A bellowa blown in at tbe hole of a drum, and 

■um tben Btmckcn, maketb the sound a littte flat- { 
Ebat no olhur apparcnt altcratlun. The cause 

I The reeoriler wm n kiiiil of fluU. ' AritL l'n>b. xi. 10. 
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manifest : partly for that it hindereth the issae of tbe 
sound, and partly for that it maketh the air, bdng 
blown togethcr, less moveable. 

ExperimenU in consort tauchinff the loudness er wftuM 
of Sounds^ and their carriage at longer or shorttr ab- 
tance. 

163. The loudness and softness of sounds is a thing 
distinct from the magnitude and exility of sounds ; fcr 
a base string, tliough softly strucken, giveth the greater 
sound ; but a troble string, if hard strucken, will be 
heard much further ofF. And the cause is, for that the 
base .stnnf]j strikotli morc air ; and the treble less air, 
but witli a sliarper porcnission. 

1(34. It is thercfore the strength of the percussion, 
that is a principiil cause of the loudness or softness of 
sounds ; as in knocking harder or softer ; winding of a 
hörn stronorer or wcaker ; rin<;infr of a hand-bell harder 
or softer, &c. And the strength of this percussion con- 
sisteth as much or niore in the hardness of the body 
]XTcussed, as in the force of the body percussing : fo^ 
if von striko afjainst a cloth, it will mve a less soun<l» 
if against wood, a greater ; if against metal, yet * 
ffrcatcr ; and in metals, if von strike acniinst fC*- 
(which is the more pliant), it giveth the flatter soui'^^*' 
if a;^iunst silvcr or brass, the more rinmng sound. -«^^ 
for air, whcre it is strongly pent, it matcheth a h^^^" 
body. And tlierefore we see in discharging of a piu**'^*' 
what a great noise it maketh. We see also, that '^"^ 
Charge with bullet, or with j)aj)er wet and hard stoppt' 
or with powder nlone rammed in hard, maketh no gic*G*^ 
diffcrence in the loudness of the rcport. 

165. The sharpness or quickness of the percussion w 



CENTURY II. :i53 

great cause of tlie loudness, as weil as tlie strength ; 
s in a wbip or wand, if jon strike the air witli it ; the 
'lai'per and quicker yon stcike it, tlie louder souad it 
Ivutli. And in [ilaj-ing upon the lutc or virginals, the 
nick stroke or louch is a grt-at life to the souud. The 
mse is, for tliat the quick striking cutteth the air 
)eodily ; whoreas the soft striking doth rather beat 
inn cut. 

hrperiment» in coniort touehing fhf commaniralioii of 
aounih. 

The communication of sounds (iis in bellies of 
ites, empty vessels, &c.) hatli been toucfaed oliiltr 
1 the niiijoration of sounds ; but it is fit also to 
lake R title of it apart. 

16*>. The experiment for greatest demonstration of 

inruunication of sounds, is the chiming of bulls ; 

le if you strike with a hammer upon tho upper 

1 . änd then upon t]ie midst, and then upon the 

.1 r, yon shall find the sound to be more treble and 

V.- base according unto the concave un the inside, 

rii;h the percussion be oidy on the outside. 

]<■". When tlie sound is created between the blast 

ihü mouth and the air of the pipe, it hath never- 

I '^s some coinmunii^atlun witb the matter of the 

- of the pipe, and the apirits in them contained ; 

LH a pipe or trampet, of wouJ and bruss, the sound 

lil be diverse ; so if tho pipe be covered with doth or 

iilk, it wHll give a diverse sound frotn that it ivould do 

of itself ; so if the [upe be a little wet on the inside, it 

will make a differing sound from the same pipe dry. 

"IS. That sound made within watot doth communi- 
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cate bettcr with a hard body through water, thaniBidft 
in air it dotb witb air, vide experimentum 134. 

ExperimenU in consort tauching equality and ineftälfi 

of wunds, 

We have spoken before (in the Inquisition toocb* 
ing music) of musical sounds whereunto there 
may be a concord or discord in two parts ; wind) 
sounds we call tones; and likewise of immusicti 
sounds ; and have given the cause, that the tone 
proceedeth of equality, and the other of inequality. 
And we have also expressed there, what are the 
equal bodies that give tones, and what are the un- 
equal that give none. But now we shall speak of 
such inequality of sounds, as proceedeth not frora 
the nature of the bodies theniselves, but is acci- 
dental ; either from the roughness or obHquity of 
the passage, or froni the doubling of the percutient 
or from the trepidation of the motion. 

169. A bell, if it have a rift in it, whereby the 
sound liatli not a clear passage, giveth a hoarse and 
jarring sound : so the voice of man, when by oolA 
takcn the weasil groweth nigged, and (as we call it^ 
furred, beeometh hoarse. And in thcse two instance^ 
the sounds are inijrate, because thev are merely un ' 
%\\\u\ : but if they be uiiecjual in equality, then th ^ 
s\^und is grateful, ])ut purling. 

170. All instrunients that have either returns, a.- 
:n.iiupi*ts^ ; or flexions, as cornets ; or are drawn up an^ 
:ar< ttvuu, as saekbuts ; have a purliiig sound: but th^ 
'^.v.Tiler or tlute, that have none of these inequalitics^ 
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^ve a dear sound. Nevertlieless, the recorder itself, 
>r pipe, moistened a little in the inside, soundeth more 
^olemnly, and with a Httle purling or hissing. Again, 
1 wreatlied string, such as are in the base strings of 
>andoras, giveth also a purling sound.^ 

171. But a lute-string, if it be merely unequal in 
iis parts, giveth a liarsh and untuneable sound ; which 
Urings we call fahe^ being bigger in one place than in 
unother ; and therefore wire strings are never false. 
We see also, that when we try a false lute-string, we 
ose to extend it hard between the fingers, and to fillip 
it ; and if it giveth a double species, it is true ; but if 
it giveth a treble, or more, it is false.^ 

172. Waters, in the noise they make as they run, 

represent to the ear a trcmbling noise ; and in regals ' 

(where they have a pipe they call the nightingale-pipe, 

which containeth water) the sound hath a continual 

trembling : and children have also little things they 

call cocks, which have water in tliem ; and when they 

Wow or whistle in them, they yield a trembling noise ; 

"which trembling of water hath an affinity with the 

letter i. All which inequalities of trcpidation are 

nther pleasant than otherwise. 

173. All base notes, or very treble notes, give an 
Mper sound ; for that the base striketh more air, than 

* The varying sounrU of the kettle suggested a curious fancy to the 

'TOns. According to them the confusion of tongues was caused bv a 

**ttle which camc down from heaven, and from the var}'iug noises of 

^hich each family Icarnt a different languagc. V. Grimm on the Origiu 

"^ I^nguage. 

* Bacon took this from Le Roy'a Instruction dejxtrtir taute Afuslque, ifc.^ 
^^ ^hich an EnglUh tranvlation was publishcd in 1574. See Ilawkins's 
'^'«lor, of Afusic, iii. 166. 

* See for some account of this instrumcnt, Iluwkins's f/fst. of Mmic^ 
'i' 448. 
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it can well strike eqaally ; and the treble catteth tke 
air so sharp, as it rctumeth too swift to make the 
souncl cqual : and therofore a mean or tenor k the 
sweetest part. 

174. We know nothing that can at plcasure mike 
a musical or inimusical sound by voluntarj motion. 
but tbe voice of man and birds. The cause is (no 
doubt) in the wcasil or windpipc (which we call 
aspera arteria *), which being well extended, gathereth 
cquality ; as a bladdcr that is wrinklcd, if it be ex- 
tended, beconieth smooth. The extension is always 
niore in tones tluin in Speech : thcrefore the iiiward 
voice or whisper can never give a tone. And in siDg" 
ing, tlicro is nianifcstly a greatcr working and labour 
of the tliroat, tlian in speaking ; as appearcth in the 
thixisting out or drawing in of* the chin, when we 
sing. 

175. The huniming of bees is an unequal buzzing, 
and is conceived by some of the ancients not to come 
forth at tlieir mouth, but to be an inward sound ;' but 
(it may be) it is neither ; but from the motion of tlieir 
wings : for it is not heard but when tliey stir. 

170. All nietals quenched in water give a sibilation 

1 Thii» nanu* Ibr the windpipe, aiui its (in»ek cquivalent r^^nc, o« 
their urigiii to the theun- urconiing to which uU the arteries» aw alr-ve^^elf- 
It is Wdrthy of iiotioi- that Aristoth* iisi^s thi; wonl uprr^pia to dcndto thf 
windpip«' exrlu^ivrly, npplyinjr (>X£^ t«> voiiis and artvrics indiscriniinately. 
He wa> iitft h(>^\ovor unnwaro that thoru is a matcrial diflVrt'iu'e in ^^' 
structurt* oC thr tw« fla>j*es of blood-vos}j('lH. 

« Arist. Hist. An. iv. 9., an.l Pliny, xi. 112. That the huniminR Jwond 
emitted by ninny insocts is not due tr) the motion of their wingj«, apl*«'^ 
acconlin>; to Bunnei-ter's experiment.H to l>c c<-rtain, as it continue^ •ft'*' 
the win;;s are cut otV. thon^h with a i-han;:«' of nr»te. His thoory i» th»t it 
18 cau!«cd m'^n'ly hy broathing throu^h thr tlmracic air-holes as tho in***^ 
doi*5 "when on th«* wing — the breathin^ j^'>in;c on silently while it is «t i*^ 
through the abdominal air-holes. V. Taylor, Scientific Memoire, i. 377> 
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&LSÜng sound (wliich Imth an sfliiiity witli tlie let- 
~ ; iiotvvitlistaiiding the sound be created botneen 
water or vapour and tbu air. Set'thing »fso, if 
i; be but sraall störe of water in a vessel, giveth k 
lii;^ing sound; but builing in a fuU vtsscl gjveth a 
ibling sound, dravring sumewiiat near tu tliL' cocks 
] by cliildreii. 

, Tlia] would be made, wbetbei tl e ineqaality 
btercimnge of the medium will not pruducc an in- 
^itj of sound ; as if t)ire<: bells wei-e made one | 
Itin anotlier, and air betwixt eacli, and tben tha I 
iere cliimed witli a liammer ; how tlie j 
I would ditfer from a äini|ile liel]. So lütewise, 
t a plate of brass and a jilank of wood, and join j 
her, and knock upon one of them, and | 
f thej do not give an unequal sound. So make 
I or three partitions of wuod in a faogshi'ad, witb 
t or knots in thcm : and mark thc ditference of 
' sound froni the sound ol' an hogshead without i 
1 paititions. 

I tn coniKrrt louehing the more trebU and 1 
! more baae tones, or tnusical Munds. 
t i» evident, that the percussion of the greatorJ 
• causeth tlie baser sound, and the leas | 
tity the more treble sound. Tlie percussinn i 

ter quantity of air is produced by the gi-eatnesa J 
B body perciissing ; by thc latitnde of tlie concave l 
Wiiich the sound jiasaetli ; and by the lungitndt" of ' 
e. Therefore we see that a hase string 
»ter than a treble ; a ba§e pipe halh a greater 
(1 a treble ; and in pi]>es and the Uke. ihe lower 
f not&ltoles be, and the furtlier off from the mouth 
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of tlie pipe, the more base sound they yield ; and tbe 
nearer the mouth, the more treble. Nay more, if you 
strike an cntire body, as an andiron of brass, tt the 
top, it maketli a more treble sound ; and at the bottom 
a baser. 

179. It IS also evident, that the sharper or quicker 
percussion of air causeth the more treble sound; and 
the slower or hcavier, the more base sound. So we 
see in strings : the more they are wound up and 
strained, (and thereby give a more quick start-back,) 
the more treble is the sound ; and the slacker they are, 
or less wound up, the baser is the sound. And theie- 
fore a bigger string more strained, and a lesser string 
less strained, may fall iiito the same tone. 

180. Children, women, euniichs, have more small 
and shrill voices than meii.^ The reason is, not for 
that men have fijreator heat, wliich niav make the voice 
strenger, (for the strongth of a voice or sound doth 
make a difference in the loudness or softiiess, but not 
in the tone) ; but from tlie dilatation of the organ ; 
which (it is true) is likewise causod by heat. But the 
cause of changing the voice at the years of puberty, is 
more obscure. It seenieth to be, for that when much 
of the moisture of the body, which did before irrigate 
the parts, is drawn down to the spennatical vossi.»ls, it 
leaveth the bodv more bot than it was ; whence cometh 
the dilatation of tlie pipes : for we see plainly all eflFects 
of heat do then come on ; as pilosity, more roughness 
of the skin, hardness of the flesh, &c. 

181. The iiidustry of the nuisician hath j)roduct»d 
two other means of straining or intension of strings, 
besides their winding up. The one is the stopping of 

1 Arist. Prob. xi. 16. U. aiul 02. 
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' y<{' string with the finger ; as in the necks of lutes, 
"^ Juls, &c, The other is the ahortness of the string, as 
■ n Imrps, virginals, &c. BotU these have one and the 
Bame reason i for they cause the string to give a 
f^nicker start. 

!tS. In the atraining of a string, the further tt ü 
ped the less superstraining goeth to a note ; foi" 
iquircth good winding of a string before it will 
e any note at all : and in the stops of lutea, &c., 
the higher they go, the less distance is between tlie 

V18. If you fill a drinking-glass with water (espe- 
^ one sharp below. and wide abovc), and fillip 
i the brira or outside ; and after enipty part of 
watcr. and so more and more, and still try the 
tonu by filliping ; yoa sliall find the tone Ml and be 
I base, as the glass is more enipty. 

t üotmort toudäng the proportion of (reUe 
and haue tones. 

i jöst and measured proportion of the air per- 
, towards the Imseiiess or trebleness of tones, 
' of the greatest aecrets iu the contemplation 
puuds. For it discovereth the true coincidence 
i iiilo diapasons ; which is ihe reluru of the 
^mne Sfiiind. And so of the concord» and discords 
'►ftween the unison aud diapason ; which we have 
touehed Iiefore in the experiments of music; but 
tWnk fit to resunie it here as a principa) part of our 
i^uiry touching the nature of sounds. It niay be 
the proporlioii of the winding of 
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strings; in the proportion of the distanoe of frets; 
and in the proportion of the concave of pipes, &&, 
but most coinniodiously in the last of these. 

184. Try therefore the winding of a string once 
about, as soon as it is bronght to that extension as v31 
give a tone : and then of twice about, and thrice aboot, 
&c. ; and mark the scale or difference of the rise of 
the tone: whereby you shall discover, in one, two 
effeeta ; both the proportion of the sound towards the 
dimension of the winding ; and die proportion Hkewise 
of the sound towards the string, as it is more or lesB 
strained. But note tliat to measure this, the way will 
bo to take the longth in a right Ime of the string, upon 
any winding about of the peg. 

185. As for the stops, you are to take the number 
of frots ; and principally tlic length of the line, irom 
the first stop of the string, unto such a stop as sliaD 
produce a diapason to the former stop upon the samt! 
strinn;. 

186. But it will best (as it is said) appear in the 
bores of wind-instruments : and therefore cause somc 
half dozen pipes to be made, in length and all thing* 
eise alike, with a single, double, and so on to a sextupV^ 
bore ; and so mark what fall of tone evcrj' one givet J^ 
But still in tliese three last instances, you must di^ 
gently observe what length of string, or distance of sto^ l 
or concave of air, maketli what rise of sound. As 
the last of tliese, which (as we said) is that whi^ 
giveth the aptest demonstration, you must set do\«^ 
what increase of concave goetli to the making of 
note higher ; and what of two notes ; and what of thr^ 
notes; and so up to the diapason: for then the grc-^ 
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sccret of numbera and proportlons will appear. It is 
iiol unlike that tlioso thnt maku recorders, &c., knüw 
this alreailj: for that ihey mako thvm in sets: and 
likewise beil-founders, in fittiug tbe tune of tliL-ir bclls. 
So that ini^uity may saA-e trial. Surt-Iy it fiath beun ob- 
ser^ed bj one of tlie ancicnts, that an empty barrei 
k(iui-ked npon with the finffer, giveth a diapason to the 
-Miind uf thu like barrei füll ;• but how that should be 
1 dij not well undtinitand; for that tlic knooking of a 
b&rrcl, fiiU or empty, doth scarce givi* any tone. 

187. Tiiero is requirtd some sensiblü difference in the 
Proportion uf ert-aling a nute, towards the sound itself, 
wbic'li is the passive : and that it be not too near, but 
at a distanco. For in a recorder, the tbree uppermost 
holes yield one tone ; which is a note lower llian the 
tone ol" the first three. And the liko (no doubt) is 
jiequired in the winding or stopping of strings. 

lenig in coH»ort towJilnj) fxCirior and hiterior 

! is another diiTerencp of souTids, wliich we 
will call exterior and interiur. It is not soft iior 
loud: iiwr it is not base nur treble: nor it is not 
iiii.sical Dor itnmusical : though it be true, timt tliere 
•-MX be no tone in an interiur sound ; but on the 
■h.T siele, in an exterior sound there may be both 
ii^ical and immusical. We shall therefore enu- 

VrirtDÜu fyt. Ihnl !f of [*o «jiul imelii one is emply intl the etiler 
'iill, the iiole givBD !.y Ihe [«(ler «rill be an uctsve .Iiotc tlimt (pveB 
: h' fmm<si. 8ea Pnilj. xix. 50. Ile givea (Im ng\H tiiiUuitiou. Ch« 
< !•« it uiiTngoiu lo that of (wu (litws, llie tcntitb of oae of wlikh n 
_, Ihat uf the etiler, [t is ntnguUr tliM Bicon appeiin lu bave bean 
lUt of Ibo Ihnrry of the mODoi'honl, <ir Ihil he ticrv ptopuMi U ■ 
tt of intymj *hBl WBs hmlllafly kuuwu lo tbo Ureuka, 
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190. Where die air is thc percutient, pent or not 
pent, against a hard body, it never giveth an exterior 
Sound ; as if you blow strongly with a bellows against 
a wall. 

191. Sounds (botli exterior and interior) may be 
made as well by suetion as by the emission of tlie 
breath : as in whistling or breatliing. 

ExperimenU in consort touching articulationi of sounds. 

192. It is evident, and it -is one of the strängest 
secrets in sounds, that the wliole sound is not in the 
whole air only ; but the whole sound is also in every 
small part of the air. So that all the curious diversity 
of articulate sounds, of the voice of man or birds, will 
enter into a small cranny inconfused. 

193. The uncqual agitation of the winds and the 
h'ke, though they be material to the carriage of the 
sounds further or less way, yet they do not confound 
the articulation of them at all, within that distance 
that they can be heard ; though it inay be, they make 
them to be heard less way than in a still ; as hath been 
partly touched. 

194. Over-great distance confoundeth the articula- 
lon of sounds ; as we see that you may hear the 
(ound of a preacher's voice, or the like, when you 
^annot distinguish what he saith. And one articulate 
ound will confound another ; as when many speak at 
nice\ 

195. In the experiment of spcaking under water, 
Jvhen the voice is reduced to such an extreme exility, 
►'et the articulate sounds (which are the words) are 
:iot confounded ; as hath been said. 

196. I conceive that an extreme small or an extreme 
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great sound cannot be articulate ; bat tbat the artie- 
ulation requireth a mediocrity of sound : for that the 
extreme small sound confoundeth the articulation by 
contracting: and the great sound bj dispersing: tnd 
although (äs was fbmierlj said) a sound articulate, 
ah-eady created, will be contracted into a small 
cranny; yet the first articulation requireth more 
dimension. 

197. It hath been observed, that in a room or in 
a chapel vaulted below» and vaulted likewise in the 
roof, a preacher cannot be heard' so well, as in the like 
places not so vaulted. The cause is, for that the aul^ 
sequent words come on before the precedent words 
vaniäh ; and therefore the articulate sounds are more 
confused, though the gross of the sound be greater. 

198. The motioiis of the tongue, lips, throat, palate, 
&c., whicli go to the inaking of the several alphabct- 
ical letters, are wortliy inquiry, and pertinent to the 
present hiquisition of sounds : but because they are 
subtile, and long to descrilx», we will refer them uver, 
and place thuni amongst the experiinents of speech. 
The Ilebrews have been diligent in it, and have as- 
signed whicli letters are labial, which dental, wliich 
guttural, &c. As for the Latins and Grecians, they 
have distinguished between semi-vowcls and mutes, 
and in mutes between muüv tenues^ medice^ and a9pv- - 
ratoe^ not aniiss, but yet not diligently enough. For*^ 
the special strokes and niotions that create those sounds,^ 
they have littlc inquired: ^ as, that the letters Ä, P, JFV* 

i Notice howevcT the interesting reiuark of Xigidius preserved by Aula» « 
Gellius, xix. 14., that X G [or rather tho somul of A' when immeJiately^ ' 
followed by d'], i«« not a true -V, $td (uiulu rluum ; the test being that \m « 
proDounciiig surli words as untjui», antfur'm. iNrnpfif, and the like, the tif ■ 
of the tongue doe^ not touch the palate. I believe 1 have giveu the sen»-«?= 
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[are not expressed tut wilh thc contracting or shut 
jf.of ihe mouth ; tlint the Icttci-s N and 5, cannot 
iced biit tliat tlie lettt-r N will tum mto M; 
»Küonlia will he hecalomla. That M aad T cannot 
ptpronounced together but P will come between ; as 
ttitu» is proiiounced emptti» ; and n nuiuber of th« 
like.' So that if ywu inqiiire to the fiil!, you will 
änd that to the making of the whol(> aiphabet there I 

K! fewer simple motions rtquired than there are J 
The längs are the most apongy part of the l 
Ijody ; and therefore ablest to conti-act and diiate i^ 
fidf;* and wlierc it contractcth itaelf, it expelleth the 
air ; which througli the artire,^ throat, and mouth, 
inaketh tho voice : but yet ai-ticulation 13 not made 1 
but with the lielp of the tongue, palate, and the rest J 
of those ihey call instrumonts of voice. 
^BpO. Tbere is found a simiiitade between the Houn^ll 
^^Kjs made by inaniinate bodies, or by animate bodiet- T 
^^{(liaTe no votce articulate, and divers k-ttera of ar-* 1 
tfenlate voices : and commonly men have ^vcn aucli I 
viuues to tlioae sounds, as do allude nnto the articiilata] 
tetters. As trembling of water hath resemblance with 1 
^^KetterX; quenching of bot metals wit^ the letter' I 
^^^bnailiiig of dogs with the letter R ; the noise of ; 



ii reroark comwily. It ippcm? ( 

■ '. ^-umanant [Oae uf Ibe inntiincea glvan ii 
<-i>iy^ cnttinty inftr Ihit in Nigidiuj"» timo tha 
d lurd — J.«.} 

■ iMJDtnicIion uid ililutBlioD nt Ihe liiii[ 
I hj tliB (dion ef Ihe diaphn^i 

P hi tlie DTigTDil- I EQppD§e ll|i 



i<Ic Ihe tyllAbles cinei ihe hi 
'BD ii mgtmsui, fron whkh « 
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scrich-owls with the letters Sh ; voice of cats with the 
diphthong JEhi; voice of cuckows wUh the dipLtbong 
Ou ; ^ Sounds of strings ¥dth the letters Ng ; so that 
if a man (for curiosity or strangeness sake) would 
make a puppet or other dead body to pronounce t 
Word, let him consider, on the one part, the motioD of 
the instruments of voice ; and on the other part, the 
like Sounds made in inanimate bodies ; and what con- 
formity there is that causeth the similitude of soiuids; 
and by that he may minister light to tliat effect. 

1 From this it wouM seem that in Bacon*8 time the letters o«, vere oiad 
to describe the sound which we should now describe by oo; whenoe we 
must further infier tliat a large number of words were then pronoonoed u 
they are now in Scotlaiid and the north of England. — J. S, 
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Experiments in consort touching the viotions of soundsy 
tn what lines they are ; circidar^ oblique^ straight ; 
upwards^ downwards; forwardi^ hackwards. 

201. All sounds wliatsoever move round ; that is 
to say, on all sides ; upwards, downwards, forwards, 
and backwards. This appeareth in all instances. 

202- Sounds do not require to be conveyed to the 
sense in a right line, as visibles do, but inay be arched ; 
though it be true, they move strongest in a right line ; 
which nevertheless is not caused by the rightness of the 
line, but by the shortness of the distance. Linea recta 
hrevismna. And therefore we see, if a wall be be- 
tween, and you speak on the one side, you liear it 
on the other ; which is not because the sound passe th 
through the wall, but archeth over the wall. 

203. If the sound be stopped and repercussed, it 
cometh about on the other side in an oblique line. So, 
if in a coach one side of the boot be down and the 
other up, and a beggar beg on the closc side, you 
would think that he were on the open side. So like- 
wise, if a bell or clock be (for examplc) on the north 
side of a Chamber, and the window of that Chamber be 
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upon tlic soutli, Iic that is in the Chamber wiQ Üünk ^ 
tlie sound canic from the south. 

204. Sounds, though they spread round, (so that .,^1 
tliere is an erb or spherical area of the sound,) yet .c9^<?t 
they niuve strengest and go furthest in the fore-Iines^. ^3, 
froni tlie first local impulsion of the air. And there — ^^3 - 
fore in preaching, you shall hear the preacher's voic^ -— ?e 
bcttcr boibre the pnlpit than behind it or on the side^=^ s, 
though it stand open. So a harquebuss or ordnanc— ^^^ 
will be further heard forwards from the mouth of th^K: le 
pieco, than backwards or on the sides. 

205. It niay be doubtcd, that sounds do move bett< 
downwards than upwards.^ Pulpits are placcd hij 
abovo the people. And when the ancient genera' 
spake to their annies, they liad ever a mount of ti 
cast iip, wlicreupon tliey stood. But tliis may be in^^i- 
puted to the stops and obstacles which the voice me(=^— *t- 

eth Avitli, wlien one speaketh u|>on the level. B^ at 

there seenieth to be niore in it ; for it may be th at 
Spiritual species, botli of tliings visible and sounds, ^^ado 
move better downwards tlian upwards. It is a stran_-^g:e 
tliin^, tliat to nien standing below un the ground, tlici^^se 
tliat be on the top of Paul's seem much less tlian th -^v 
are, and cannot be known : but to men abovc, th<j:>se 
below seeni notliing so niuch lessened, and may Xk? 
known: vet it is true, that all things to tlicm abo^'*-* 
seem also somewhat contracted, and bettcr collect e*« l 
into figure : as knots in gardens shew best from a^» 
upi)er-win(low or terrace. 

20r). But to niake an exact trial of it, let a mar" 1 

stand in a ehaniber not mueh above the «^round, anc — -' 
speak out at the window, tlirough a "trunk, to oiu '* 

1 Aristotle a.sserts that \\w\ de». Trob. xi. 4ö. 
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tanding on the grQuncI, as aotüy as he can, the other 
lying his ear close to the trunk ; then via verta, let 
be other Speak below, kecping the same proportjon of 
ufVntss ; and let him in the chambcr lay his ear to the 
riuik : aiid this luay be the aptest means tu make a 
udgmeDt whelher sounds descend or ascend better. 

p^KriinenU in congort louching the lattitig and peri»hr 

fof tound»; and louching the Urne Ui^ require to 
' gena-ation or delation. 
. After tliat sound la ereated (which is in a mo- 
Wut), we find it continneth some small time, melting 
ij- littU' aiiil Httlc. In tliia ihere ia a wonderfui error 
mongst men, who take this to be a continnancs of tlie 
Tst sound ; whereas (in truth) it is a runovation, and 
ot a continnance ; Tor the body perenssed hath, by 
toson of the pt^n-ussiuii, a trepidation wrought in the 
linultj jarta ; and so renewuth the percussion of the 
ir. This appeareth manifestly, because that the mdt^ 
)g sound of a bell or of a string stracken, which ia 
lought to be a conlinuance, ceasetb as aoon as the 
eil or string ar« touched. As in a virginal, as soon 
i ever the jack falleth and toucheth the string, the 
jand ceaseth ; and in a bell, aller you liave cliimed 
poD it, if you touch the bell the sound ceaseth. And 
1 tliis you miist distinguish that there are two trepida- 
■ ms : the one manifest and local ; üä of the bell when 
is pensiie : the other Beeret, of the minute pnrts; 
. li as is described in the ninth inatance. Hut it ie 
nie, that the local helpeth the secret greatly. We see 
ikewise that in pipes, and other wind instrnments, the 
wund iasteth no longer than the breath bluweth. It 
Ijtni«. that in organs there is a confused niunuur for a 
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whilc after you have played ; but that is bat while th 

bellows are in falling. 

208. It is certain, that in the noise of great ordnaiu 
wliere many are shot oiF together, the sound will 
carried (at the least) twenty miles upon the land, 
much furtlier upon the water.^ But then it will C( 
to the ear, not in the instant of the shooting off, bat 
will comc an hour or more later. This must needs ' 
a continuance of the first sound ; for there is no trer^ 
dation which sliould renew it. And the touching 
the ordnance would not extinguish the sound the 
er : so that in grcat sounds the continuance is m^:?^ 
than monientanv. 

209. To try exactly the time wherein sound is cJe- 
lated, let a man stand in a steeple, and have with htm 
a tapcr ; and let sonie vcil bo put before the taper ; and 
let another man stand in tlie field a mile off. Then let 
him in the steeple strike the bell, and in the same in- 
stant Avithdraw the veil ; and so let him in the field teil 
by bis pulse what distance of tnne there is between the 
light Seen, and the sound lieard : for it is certain that 
the dclation of light is in an instant. This may be 
tried in far greater distances, allowing greater lights 
and sounds. 

210. It is generally known and observed that light, 
and the object of sight, movc swifter than sound : for ' 
we sce the flash of a ])iece is seen sooner than the 
noise is heard. And in hewing wood, if one be some- 
distance off, he sliall see the arm lifted up for a secondJ 
stroke, before he hear the noise of the fii-st. And the^i> -^'^ 

^ It w will that n cannonado has bren hcard 180 or 200 iniles off, And i^ ' * 
!* particul!»rly nieiitioiicfl that during tlic sr-a fight with the Dutch in 1672? * *- 
ihe tiring w:i* hoanl at Shrt'wsbury. But it uiay be doabted whothcr thir m ^^ 
tx true. 
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greoter ihe distance, the greater is the prevention : as 
"re see m tliundur wliich is ftir off, where the lightning 
)recc<letli llie crack a good space. 

:211. Coloura when tliey represent themselves to the 
■_\'i;, finli! not, Dor mclt rot by degrees, but appoar still 
a the same Btrength ; but soiinds melt and vatiish by 
ittle 8nd little. Tlie cause is, for that colours par~ 
icipate nutliing with the motion of the air, but sounds 
\0' And it is a plain argument, that sound partici- 
Mtteth of flome local motion of the air (aa a caus^ «ine 
rufi Jton), in that it perisheth so suddenly ; for in every 
«ction or impulsion of the air, the air doth suddenly 
•eatore and reunite ilaelf ; which the water also doth, 
igft, nothing so swii\Iy. 

^^brimeTita in corigcrt tovehtng the pasgaffe aitä inter- 
^^B ceptions of aoiind». 

^^ü the trials of the passage or not passage of 
WDiids, you niuat take ht:ed you inistake not the 
passing hy the sides of a hody for the pasaing 
thrODgh a boiiy ; and tlierefore you tnust niak« 
tbe iotercepting body \'ery dose ; for sound will 

Ktbrough a snmll chtnk. 
2. Wbere sonnd passetb througli a liard or closö 
; (aa through watcr ; through a wall ; through 
1, as in huwks' bells stopped, &c.\ tbe hard or 
«toM body muflt be but tliin and small ; for eise it 
letb and extinguisbeth tlie souud utterly. And 
n the experiuient of speaking in air under wa- 
B voice must not be very deep witbin the water i 
Jen ihe sound picrceth not. Sn if you speak oii the 
side of a dose wall, if the wall be verv thick 




272 NATURAL HISTORT. 

you shall not be heard ; and if thcre were an hogsbe^^^ 
empty, wliereof the sides were some two foot thick, » 
the bunghole stopped, I conceive the resounding soan 
by the communication of the oatward air with the 
witliin, would be little or iione : but only yon sb^^ill 
hear the noise of the oatward knock, as if the ves.. »cl 
were füll. 

213. It is certain, that in the passage of soui^ ds 
through hard bodies the spirit or pneumatical p^aut 
of the hard body itself doth eo-operate ; but mm. <h 
better when the sides of that hard body are stnKZ'i, 
than when the percussion is only within, withoQt 
touch of the sides. Take therefore a hawk's keJ, 
the lioles stoppet! up, and hang it by a thread witl- 
in a bettle glass, aiul stop the mouth of the glass 
very close with wax ; and then shake the glass, and 
see whcther the bell give any sound at all, or liow 
weak. But note, that you must instead of the thread 
tako a wire ; or eise Ict the glass have a great belly ; 
lest when you shake the bell, it dash upon the sides 
of the glass. 

214. It is piain, that a very long and downright 
arch für tlie sound to pass, will extinguish the sound 
quite ; so that that sound which woidd be heard over 
a wall, will not be heard over a church ; nor that 
sound which will be heard if you stand some dis- " 
tance froni the wall, will be heard if you stand close ^ 
under the wall. 

215. Soft and fomminous bodies, in the first crea — -^ 
tion of the sound, will dead it ; for the strikin^^ ^ 
against cloth or für will makc little sound ; as hath^^ 
been said : but in the passage of the sound, they wil X^ ^ 
admit it better than harder bodies; as we see th 
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curtains and hangings will not stay the sound much ; 
bat glass Windows, if they be very close, will check a 
sound more than the like thickness of cloth. We see 
also in the rumbling of the belly, how easily the sound 
passeth through the guts and skin. 

216. It is worthy the inquiry, whether great sounds 
(as of ordnance or bells) become not more weak and 
exile when they pass through sniall crannies. For the 
subtil ties of articulate sounds (it may be) may pass- 
through sniall crannies not confused, but the magni- 
tude of the sound (perhaps) not so well. 

Experiments in cansart toucJdng the medium of sounds, 

217. The mediums of sounds are, air ; soft and po- 
rous bodies ; also water. And hard bodies refuse not 
altogether to be mediums of sounds. But all of them 
are dull and unapt deferents, except the air. 

218. In air, the thinner or drier air carrieth not 

the sound so well as the more dcnse ; as appeareth 

in night sounds, and evening sounds, and sounds in 

moist weather and southern winds. The reason is 

already mentioned in the title of majoration of sounds; 

being for tliat thin air is better picreed ; but thick air 

preserveth the sound better from waste. Let ftirther 

trial be made by hollowing in mists and gentle show- 

^rs ; for (it may be) that will somewhat dead the 

^ound. 

219. How far forth flame may be a medium of 
Sounds, (especially of such sounds as are created by 
»r, and not betwixt hard bodies,) let it be tried in 
«peaking where a bonfire is between ; but then you 

xnust allow, for some disturbance, the noise that the 

ilame itself maketh. 

VOL. IV. 18 
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220. Whether any other liquors, being made m&- -^i- 
ums, cause a diversity of sound trom water, it may be 
tried : as by the kna])ping of the tongs ; or strikin^ of 
the bottoni of a vessel, filled eitlier with milk or ^i=^itJi 
üil ; which tliough they be more light, yet are t^Siev 
inore unequal bodies than air. 

Of die natures of the mediums we have mnow 
spuken ; as for the dispoäition of the said mic?df- 
ums, it doth consist in the penning, or not peo- 
ning of tlie air ; of which we have spoken heforv 
in the title of delution of sounds : it consistefli 
also in the fimire of tlie concave thi^ouffli which 
it passeth ; of which we will spcak ncxt. 

ExperimentiK in counnrU irhat the fif^ures of tJie pipes^ ot 
noncarfs^ or the hodica deferent^ ct^nduca to the soundi, 

IIow the fif^nircs of pipes, or <»oncaves, throughl 
which Sounds j)ass, or of other bodies deferent, cou-"^ 
duce to the variety and alteration of the sounds r 
either in respect of the fjreater quantity or less 
qnantity of air which the concaves reeeive, or in 
respect of the carrying of sounds longer or shorte 
way, or in res|)ect of niany other circumstances 
they bave been tonche<l, as falling into other titles 

But those fioures which we are now to speak of- 

we intend to i)e as they concern the lines througfrr^ 
which the sonnd passeth ; as straight, crooked, an- — ' 
gular, circular, &c. 

221. The fi<;ure of a hell ])artakoth of the pyrami.« 
but yet Coming off and dilating more suddenly. Th 



iire of a imnter's hom and comet is oblique; yet 
y have likcwiw stniight lioms ; whicli, il' tliey lie 
tlie snmc biire witli llie oblique, diöV'.r üttle in 
■Bund, flavo ihat the straigbt re()iiire sonifiwhat u 
Jtr*>nger blast. Tlie figniea of recortters. ant! Hutes, 
tinil pipt's, ara straiglit ; but the recordor batli a less 
Uoi-e and a greater; abovc and below. The tnim[iet 
iiath the figiire of the letter .S: which maketli that 
irling sound, &c. Geneially the straight linc hath 
cleanest and ronndest sound, and the crooked the 
lorc boarse and jarring. 
222. Of a sinuous pipu, that uiay have soine fonr 
Hfxions, trial would be made. I^ikewiae of a pipe 
made like a cross, open in ihe midst. And so like- 
of an angular pipe. And see what will be the 
of tbose several sourds. And so agaln of a 
;ular pipu ; as if yon take a pipe pei-fect round, 
nuke a hole whereinto you sbiill blow, and an- 
r hole not far fiom tlint ; but wtth a trarerse or 
bi'tweeii thein ; sn tliat your breath may go the 
of the circle, and come fbrth at the second 
You may try likewise jierciissions of solid bodies 
*ff Mveral figures ; as globes, fluts, cubes, Grosses, tri- 
anglcs Ac. ; and their combinations, as flat agninst flat, 
sind eonves against conves, and coovex against flat, 
«tc. ; and mark well the divei-sitiea of the sounds. Try 
Ml»t) the difference in sound of several crassitndcs of 
hanl Iwdie« pcrcussed; and take knowledge iif the di- 
''»^rsiries of ihe sounds. I myself have tried, that a 
' <if gold yieldeth an excellent sound, not infurior 
that of silvor or bross, but rather botter : yet we 
tliat » piece of money of guld aimndeth tlir more 
tlian a pieco of moni'v of silver. 
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±i:3. The harp hatli the concave, not along t^Pl^e 
«rings, but across the strings ; and no instnnne^^^n^ 
hath the sound so melting and prolonged as the TigT jj^ 
harp. So as I sup(X)se that if a virginal were mi^i ^j^ 
with a double coneave ; the one all the length, as ^ — the 
virginal hath ; the otlier at the end of the «»n'ng«^ ^ 
tlie harp hath ; it must needs make the sound [^II^n 

fecter, and not so shallow and jarring. Yon may tjy 

it witliout any sound-board along, but only harp-^ft^-^ri^^ 
at ono end of the strings ; or lastly, with a do^k^ble 
coneave, at each end of the strings one. 

£r}H*nmefits in consort touching the mixture of 9KA€ndi. 

2:24. There is an apparent diversity between fie 
species visible and audible in this, tliat the visible 
dotli not mingle in tlie medium, but the audibl^ 
doth. For if we look abroad, we see heaven, ^ 
number of stars, troos, hüls, men, beasts, at oiic*^' 
And the sj>ecics of the one doth not confound tl^-^ 
other. But if so many sounds come from sevei 
jmrts, one of tliem would utterly confound the othei 
So WC sce tliat voices or consorts of music do mak 
an harmony by mixture, wliich colours do not. It ij 
triic ncvertlieless that a great light drowneth a smallci 
tlijit it cannot be scen ; as the sun that of a gloi 
worin ; as well as a great sound drowneth a lessei 
And I supposc likewise, that if there were two lanl 
liorns of glass, the one a criinson, and the other a 
axurc, and a candle witliin either of them, those co' 
ouivd light5 would minglo, and cast upon a whil 
l^ajvr a purple colour. And even in colours, th( 
viold a faint and weak mixture : for white walls mal 
rvHMus more lightsome than black, &c. But the cau? 
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) confüsion in sountls and the inconfusion in spe- I 
fvisible is, for lliat the sight workelli in riglit lines, 
1 maketh several cones ; and so there can be no co- 
incidunce in the eye or visunl point : bot souiids, that 
p0ove in obti<|(ie and arcnate linea, niuttt needs encounter . 
^■1 disturb tbe otie thu otbur. 

^H|25. The sweotest and best harmony is, wbeii every 1 
^Kt or inatrument is not lieard by itself, but a con> 
umon of ihem a]l ; wliicli requiretli to stand some 
distanco oft'. Even as it ia in the mixture of perf'uniesj. 1 
or the taking of the smells of several fiowera in the air. 
The disposition of the air in other qualitiea, 
ipt it be joincd wit}i sound, hath no great opent- 
I upon Sounds : for whelher the air be lightsome or 
, bot or cold. quiet or stirring (txcept it be with 
le^, aweet-smelling or stinking, or the like ; it im- 
jeth not much. Some pctty alteration or diöcrenc» ' 
f makc. 

. Bat souiids do disturb and alter tlie one tbe 

soroetimes the one drowning the othor, and 

Idng it not bcard ; somctimes the one jarring and 

nrding nith tbc other, and making a coiifuslon i 

fetimes the one mingling and compounding with the 

, and making an harmony. 

18. Two voices of like luudness will not be beard i 
i as far as onc of tbem alone:' and two candle« ] 
Ifce light, will not make things seen twice as fUr off j 
The cause is pi-ofound; but it seemeth that j 
i impressions from the objet-ts of the senses do • 
gja reapectively, evory one with his kind : but 
; Proportion, as is betöre demonslrated : and tlie 
ton may be, because tbe Hrat impression, whicli i& 

1 Ariet. Ptv.b. xi. 53. 
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from privative to active, (as from silence to iioise, or 

froin darkncss to liglit,) is a greater degree than fr ^— om 
less noiso to moro noisc, or from Icss light to in _ore 
light. And tlie reason of tliat again may be, for tnzirhat 
the air, after it hath received a chargc, doth not y^j^ 

reivo a siirchargc, or greater cliarge, witli like a ^rr— )?)^ 
tite a> it doth the first cliarge. As lor the increasc??-^ ^f 
vir tue, generali}', what proportion it beareth to t]j^ 
inerease of the matter, it is a large field, and Xmo^ l^^ 
handled bv itäelf. 



Erperunmt« In conHort iouching vielioration of %oi€7i(U. 

2-lK All n^flexions eoneiirrent do make »ounds 
givater: but if the body that ereateth either the orig- 
inal sound or the reHexion be elean and smootii, ^t 
maketh theni j-wietiT. Trial niav be niade of a lut*-* 
or viol, with tlu' belly of polished brass instond t-»^ 
Wood. We See that even in thi* open air, the wir 
striiij: is sweeter than thu strini£ of «nits. And we s< 
that for ivflexion wat«.*r exeelK*th ; as in nuisie near tl 
wutt*r, or in echocs. 

-■>0. It hath been tried, that a pijie a little moistcne*-^ 

on ilu' inside, but yot so as tlu*re be no drops Icft^ 

niaki-rh a niore solonni sound than if the pipe wer^ 

dr\ : but yet with a swci't degree of sibilation or purlC 

ing : a< wo touehed it bc'fore in the title of eiiualit\> 

Ihe eause is, for tliat all things porous being supeiJ 

ticiallv wot, aiul (a> it were) Iji'twtvn drv and wer 

Womo a littlo nioiv rvi*n and .suiooth : but the purlin 

^whieh niust needs procvetl of iniMjuality) I tako to l_ 

bivvl between the snioothncss of tln* inward surl'aee i - 

ihe pi|K\ which is wrt, and the n"st of tlu* wood <»f tl 

pipe, unto which the wi-t eomt'th not, hut it remainel 

drv. 
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231. In frosty weatlier music within doors soundeth 
better. Which luay be by reason, not of the disposi- 
tioii of the air, but of the wood or string of the instini- 
ment, which is made more crisp, and so more porous 
Etnd hollow : and we sce that old lutes sound better 
than new for tlie same reason. And so do lutc-strings 
that have been kept long. 

232. Sound is likewise meliorated by the mingling 
of open air with pent air ; therefore trial may be made 
of a lute or viol with a double belly; making another 
telly with a knot over the strings ; yet so as there be 
Toom enougli for the strings, and rooin enough to play 
below that belly. Trial may be also made of an Irish 
harp, with a concave on both sides ; whereas it useth 
to have it but on onc side. The doubt may be, lest it 
sbould make too much rcsounding, whereby one note 
would overtake another. 

233. If you sing into the hole of a dnnn, it mak- 
eth the sinmnc: more sweet. And so I conccive it 
would, if it were a song in parts, sung into several 
drums ; and for handsomeness and strangencss sake, it 
would not be amiss to have a curtain between the place 
where the drums are and the hearers. 

234. When a sound is created in a wind-instrument 
between the breath and the air, yet if the sound be 
Pommunicate with a more equal body of the pipe, it 
Heliorateth the sound. For no doubt there would be 

differing sound in a trumpet or pipe of wood, and 
-,gain in a trumpet or pipe of brass. It were good 
o try recorders and hunters' homs of brass, what the 
r^und would be. 

235. Sounds are meliorated by the intension of the 
^inse ; where the common sense is coUected most to 
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tbc particular sense of hearing, and the sight saspem 
and thereforc sounds are sweeter (as well as great^^^i*) 
in tlie niglit than in the day ; and I suppose they -^su« 
sweeter to blind men than to others : and it is manif^^^i^ 
that betwccn sleej)ing and waklng, (when all the seLr^^ 
are bound and suspcnded,} music is fiir sweeter t.\}gji 
when one is fully waking. 

Experiment9 in conBort touching the imitaticn of 90undi. 

236. It is a thing stränge in nature, when it is at- 
tentivoly considered, how children, and some hiris^ 
lesirn to iinitate $|)eech. They tako no mark at all 
of tlio niotion of the mouth of bim that speaketh; for 
birds aiv as well taught in the dark as by light. The 
sDunils of spei'cli are very curious and exquisite: so 
one would think it were a lesson hard to learn. It is 
truo tlijit it is done witli tinie, and bv little and Utile, 
and witli niany chsays and protfei's : but all this lüs^ 
«'harireth not the wüiuler. It would niake a man thiaV- 
(^thoiigh this whicli wo shall say niay seem exceedin^ 
Strange) that there is some transmission of spirits ; ai^- 
that thr spirit of the teachor ])ut in motion, shou^-^ 
wurk witli the spirits of the learner a predisix>sition ^^^ 
t»tler to imitate ; and so to perfect the imitation by d**" ^^ ^ 
greos. Hut touching Operations by transmissions c— ^-^^^ 
sj^irils, (^wliich is one of the high est secrets in nature^ -<^*'J 
WC shall speak in due place ; chietiv when we conic 
impiire of iniagination. But as for imitation, it is cr^^"^ 



tain that there is in uien and other creatures a pi 
disjiosition to imitate. We see how ready apes ai-^^ ^'^ 
monkeys are to imitate all motions of man ; and in \M^ "^ 
oatching of dottrels, ^ve see how the foolish bird playe ' ^" 
the a|K» in gestures: and no man (in effect} doth a^-^ ^^ 
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»ny with otliew, but he learneth (ere he is aware) 
e gtistnre or voice or fashion of the otlier. 
BT. In imitation of sounds, tbat man shonld be the 
i no part of tue matter ; for birds will leam 
lother ; and tliert> ia no reward, by feeding or 
I like, given tliem for the imitation ; and besides, you 
sliall Iiave parrob that will not only imitste voices, but 
iaughing, knocking, squeaking of a door upon the 1 
A^Kes, or of a cart-wheel ; and (in effect) any ather I 
^Hie they hear. 

^^PSS. No beast can imitate the speech of man, but ^ 
TRrds only ; for the apc itself, that is so ready to Imitate j 
otherwise, attainclh not any tlegree of Imitation of 
Speech. It is true that I have known a dog, that if 
onc howled in bis ear, he would-Jall a howling a grt'at 
while. Wliat should be the aptness of birds, in com- 
{lariaon of bcasts, to imitate the speech of man, may 
te furtber inquired. We see that beasts have those 
parts which they count the Instruments of speech, (as 
4ipSi tecth, i&c.,) liker unto man than birds. As for 
k, by which the throat passeth, we see many 
B have it, for the length, as much as birds. What 
rgotgs or artire' birds have,* may be further in- 
«, wind-pipe. See nota 3, p. 906. — /. S. 

t Bppear Ihal in any puiiil of vocitl OTganiMlUin hirda beir 

ino« lo nun than brütet, Tbe tbaracUriiitic dulinction in 

3t betWHii birdi lud mamiualla appean W be tbat ia Üie runner 

• tiaebea tt tbe null Organ ot voien; Ibc air wbicb patsi» intu II 

m lunp buinjf >et lotD vibratiun at ths isforior laT}-aK, wheroas tn 

» vilimtiDuscoinincDcc at tbe gloltia: llie Iraehea. (bs 

r wbidi Ire In lliis clua uldom irbolly eiseoiia, »crvin^ merely tO 

cuiniilFict}' to explaiu Ih« difienncc« in Ihn voiM 

it bird«. Cuvier wa» <if opiniou tbat, wpecially wilh rtgunl to 

n of Imitating soaDd], muth depends not un tlio viHml iirgaii, bul 

k WHth rroiarliiiiK tbat birdi wbicb hav» a truiiipelfbaped 

»uuda which moro or lua raHialila 
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imr^i T^i? bincls that arc known to be Speakers, are 
Äi'^.Cv pt^-s. j*ys, da WS, and raveiis ; of which, parrots 
la- i tz xinnque bill, bat the rest not. 

iJ'*^ Bar I conceive, that the aptness of birds is not 
H/ Txm:'- in the confomiity of tho organs of speech, as 
n tiTfiir attention. For speech miist comc by hearing 
i.ni .-siming; and birds give morc heed.and mark 
-••.CTi« more than l:)easts ; because natumlly tliey are 
3i':r*? ielighted with them and practise them more; as 
I ~ceizv«h in tlieir sino:in<i. We see also tliat those tliat 
"JÄt-'C: Ui\ls to sing, do keep them waking to increase 
riifir attention.^ We see also that cock-birds amongsl 
?;.T^I~i; binls are ever the better sincrors : which mav 
*«: Kv;iu>o thev nvo niorc livolv and listen more. 

-4v. Labour and intention to imitato voict»s. dotli 
:■: v. .Iv.oo nnioh to imitution : and thcTolbre we see that 
•:-vr: W certain panlmnitni^ that will reju'esent tU^ 
v.;>^> of players of interludes so to lifo, a< if you >e^* 
r.c":!* not you wonld think thoy were those playet^ 
ir,::ii>olve> : and so the voices of other nien thatth«-*y 

f 

-41. There have boen some that conld counterf*-^^ 
t]:e JiNtance of voices (\Nhich is a secondary ohject * ^ 
hcarinix") in such sort, as when thuv stand fast hv >t'^ ^ 
vvni would think the spocch cauie froni afar off, in 
foartul niainier. IIow this is done mav be further 5- ' 
qiiiivd. Bnt I see no givat nse of it but for inii)(>stii ^ ' 
in eountorfeiting ghosts or spirits. 

^ Vi\»»loriok Ouvier ha«; ri-inarki-Ml, tliat wIumi aiiimals liave boen ki'f* "•^ 
A »UW öt vi^ilaiKH^, as the inouns of tamin^ thfin. tlioy shuw m» siirn-» 
angor n^rainst the |H*is*m who, by iiiakin^^ a imiso, hindors thciii tr(»m >U ' *- 
ing, althou^h tho di^tres« that thr waiit ot" sleop prixliiccs is obviixi« - 
curiou» pn^l* wi tho iwrmw limits within whi»h thoir iK)Aver of relerrii:» s=^ 
pheuumenoD to its cause is conünod. 
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GrperimfMfe in coiiKort loufhing the rrft^jion of sournü. 

There be three kiiids of refleximis of sounds ; a 
efltixioii ciiiicurrpiit ; a rellexion iteraiit, which we 
iill echo ; autl ii super-reflexlon, or an echo of an 
cho ; whereof the first hath beeQ tmnilk-il in the 
tie of magnitude nf sounds : the laiter two we 
•ill tiow spcak of. 

242. Tlie reflesion of species visible, by tnirrors, 
ou may command ; beoanse passing in right linc«, 
icy may be guided lo aiiy [joiiit : but tlie reflexion 
f aounds is hard to master ; because the aound fiü- 
ig grcat Spaces in aichcd lines, cannot bo so guided : 
nd therefore we see there liath not becn practised any 
iieans lu make artificial echoes. And no ecbo already 
Lootrn retunieth in a very narrow room, 

243. The natural echoes are madc, upon walls, 
«oods. rocks, hüls, and banks ; as for watcrs, boing 
near. ihey make a. concurrent echo ; but b*;ing further 
pff, (aa upon a large river,) they makc an tterant 
echo : for tliore is no difFerence hetween the concuiv 
i"ent echo and the iterant, but tho quickness or slow- 
ricaa of the retum. But tliere is no doubt but water 
ioth holp the diOation of echo, as well as it helpeth 
he delation of original sounds. 

244. It is certain, (as hath been formerly touched.) 
hat if yon spoak throngh a trunk stopped at the 
«rther iiid, you shall find a blast retuni upon yoiir 

' iiih, hut nosound at all. Tln; cause is, fnp that the 
•iiess. which preserveih tho original, is not able to 
^urve the reflected sound : besides that echi)e9 are 

tcroatcd but by loud sounds. AnJ thL-roforä 
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there is less hope of artificial echoes in lur pent in t 
narrow concavc. Nevertheless it hath been tried, thit 
one leaning over a wall of twenty-five fathom de^ 
aiid speaking, thougli but softlj, (yet not so soft as a 
whisper,) the water retumed a good audible echo. It 
would be tried, whether speaking in caves, where there 
is no issue save where you speak, will not yield echoes, 
as wells do. 

245. The echo cometh as the original sound doth, 
in a round orb of air : it were good to tiy the creating 
of tlie echo where the body repercussing maketh in 
angle : as against the retum of a wall, &c. Also we 
sec that in mirrors there is the like angle of incidence, 
frora the object to the glass, and from the glass to the 
eye. And if you strike a ball side-long, not füll upon 
the surface, the rebound will be as much the contrary 
way. Whether there be any such resilience in echoes, 
(that is, whether a man shall hear better if he stand 
aside the body rei)ercussing, than if he stand where he 
spcaketh, or any where in a right line between,) may 
be tricd. Trial likewise would be niade, by standing 
ncarer the place of repercussing than he that spcaketh ; 
and again by standing further oft' than he that spcak- 
eth ; and so knowlcdge would be taken, whether ech- 
oes, as well as original sounds, be not strengest near 
band. 

246. There be many places where you shall hear a 
nuniber of echoes one af'ter another : and it is when 
there is variety of hüls or woods, some nearer, some 
further off*: so that the rcturu from the further, being 
last created, will be likewise last heard. 

247. As the voice goeth round, as well towards the 
back as towards the front of him that spcaketh ; so 



CBwise dütli tlie echo : for yoa have mary hack- 
^oes to the place where you stand. 



Boav 

kW, 
Kilo, 



248. To makc an echo that will report ihree, or 
faul-, or five words distinctly, it is requishe that the 
T>ody repercussing be a good distance off: for if it be 
and yet not so near as to makc a concurrent 
10, it choppeth with you upon thc sudden. It is 
iniaitc likewise tliat tlie air bo not much pent ; for 
air al a great distance pent, worketh the saine effect 
with air at large in a small distance. And therefore ii 
the trial of speaking in the well, thougli the'well wa 
thc voice came back suddenly, and would bcat | 
report but of two woi-ds. 
24S. For echoes apon echoes, there ia a rar 
staiice thereof in a place which I will now exaotly I 
i|i?scribc. It is some three or four milos fron Paris,! 
near a towu calied Pon t-C hären ton ; and some bird-boltj 
'lint or more from thc rjver of Seine.^ The roor 
'liapel or small cburch, The walls all standing, botU 
:ii the sides and at thc enda. Two rows of pillai 
Mt'ier tlie manner of aisles' of churches, also standing; 
tliL- TOof all open, not so much as any embowment near 
■inv of tlie walls left. There was against every pil- 
! ii- a Stack of billets above & man 's beight ; which the 
.:iiermen that bring wood down the Seine in Stacks, 
•iil not in bonts, laid there (as it seemeth) for tbeir 
i-e. Speaking at ihe one end, T did hear it retnm 
h.? voice thirteen sev-eral times; and I have heard of j 
iliers, that it wonld rt-tam sixteen times: for I was'J 
■ iji re about three of the dock in the aftemoon : and j] 

' Thi tbuKb in which Lliis erho was hEsnl wa» ttiOäa Uie |nw. 
üip Ciumttilfl moDMiery «t Chsronlon. See tba Ereyel. Mitha£q»t, tu 
t »f Kdetot ind d'Alembfrl. In toe. Cliarantepn. 
* originnl, — J. S. 
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U best (aa all other echo« are) in the evening. 
manifest that it is not echoes from several pkces, h 
tossing of the voice, as a ball, to and fro; Uke-I 
flexiona in looking-glasses ; where if jau j 
glass before and another behind, yon shall see tl 
behind with the image, within tbc glas 
sgain, the glaas before in that ; and divers snc 
reflexions, tili tbe gpeeie» fpeciei at last die. 
every retnm weaker and more shady. In Uto» 
ner the voice in that chapel createth ^dem -^ 
and maketfa succeeding soper-reflexions ; for itM 
by degrees, and every reflexion is weaker thanlllt' 
nier : so that if you speak three words, it wHl '' 
haps) aome tliree times report you the whole 
words ; and tlien the two latter words for some f 
and then the last word alono for some time« 
fading and growing weaker. And whereas in 
of one retnm, it is much to hcar four or five i 
in this echo of so many roturns, upou the niatt< 
hear ahove twenty woi-ds for three. 

250, The like echo npon echo, bot only w- 
reports, hath been observed to be, if you stand ' 
a house and a hill, and Iure towarda the hfli. 
house will give a back echo ; one taking it t 
other, and the latter the weakor. 

251. There are certain letters that an ■ 
hardty express : as S for one, especially bemg 
m a Word. I reinember well, that when I w 
echo at Pont-Charenton, tlierc was an old 
who took it to be the work of spirits, an 
spints. For (said he) call Saian and the 
iiot dehver hack the devil's iiamc ; bot w. 
t en ; which ia as much in French as i^y 
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I tbereb^ I Hid hnp to Btid that an echo woahl not 
S, bei'ng but a hissiiig and an interior svund. 
Eclioea are somc mora audden, and rhop again 
B soon as the voico is delivered ; as liath been partly 
lid : otliers are more deliberate, ttiat is, givc inore 
>«ce between the voice and the eclio ; wliich is oansed 
jr the local neamess or distancc : somc mll roport a 
mger train of nords, and some a ahorter ; sonrn more 
md, (füll as load as tlie original, and sometimcs mc 
lud,) and some weaker and &inter. 

ÄjS. Where eclioes come Trom several parts at the 
tue distonce, they niust needä make (as it were) a 
uire of echoes, and so make the report greater, and 
ven a continued cclio ; which you shall lind in some 
ills that stand encompassed, theatre-like. 

254. It doth not yet appear tliat there is rcfraction 
II Aonndä, as well as in specics visible. For I do not 
liink, tliat if a «oiind sliould pass through diviTS medi- 
iia«, (as air, cloth, wood,') it would dulivei- Um sonnd 
in a dlBVring place from that unto wliich it ts deferred; 
*hich is the proper eöwit of refrnction. But inajora- 
lion, w)iii:h is also tho work of rcfraction, appeareth 
plunljr in soiinds, (as bath beun bandled at fiill,) but 
r diversity of mediums. 

litt in conaort toiiching the cument and digient 
between vinbles and audthlet} 

\ hnv« obiter, für demonstrnlion'ä »uke. used 

■t Dr. Whcwcll'j Philao/ih-t •}/ Ihr In- 

IIa bMn recvnll/ illuftnitacl by ■ euri- 
Ue hat uonccnlntcd inunil lo B Ibcua 
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in divers instances the examples of the sigfat and 
things visible, to illustrate the nattire of Boonds. 
But we think good now to prosecute that oom- 
parison more fully. 

CoriBent of vinbles and aiidibles. 

255. Both of them spread themselves in roand, and 
fill a whole floor er erb, unto certain limits ; and are 
carried a great way ; and do languish and lessen bj 
degrees, according to the distance of the objects firom 
the sensories. 

256. Both of tliem have the whole species in every 
small portion of the air, or medium ; so as the species 
do pass through small crannies without confusion: as 
we see ordinarily in levels, as to the eye ; and in cran- 
ni(.»s or chinks, as to the sound. 

257. Both of them are of a sudden and easy genera- 
tion and delation ; and likewise perish swiftly and sud- 
denly ; as if you remove the light, or touch the bodies 
tliat give the sound. 

258. Both of them do reccive and carry exquisi'^^ 
and accurate difFerences ; as of colours, figures, irm ^^ 
tions, distances, in visibles ; and of articulate voic 
tones, songs, and quaverings, in audibles. 

259. Both of them, in their virtue and working, 
not appear to emit any corporal substance into th 
mediums, or the orb of their virtue : neither again 
raise or stir any evident local motion in their mediu' 
as they jmss ; but only to carry certain spiritual sr" 
cies ; the perfect knowledge of the cause whereof, be 
hitherto scarcely attained, we shall search and han — -* 
in due place. 

260. Both of them seem not to generate or prod 
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f otiier effect in nature, but such as appertsiineth 
ir proper objects and senses, and are othenvise 

, But both of them, in tlieir own proper action, 

rk three manifest effects. The first, in tliat the 

Rger specics drovmetli tlie lesser ; as the light of the 

ord- 



L the iight of a f•\o^ 
The 



; the report of a 
i tliat t! 



obi. 



t of 



• voice : 
«ireJiargB or excesä destroyoth tlie sense ; i 
of tlie sun the eje ; a \-iolent sound (near the wir) the J 
iluaring: The third. in that both of thoin will be re- ] 
ate ; as in mirrors, and ii 

. Ncither of them doth destroy or hinder the ' 
I of the othor, although they encounter in the 
! medium; as light or colour hinder not aound^ 
: ountra. 
. Both of them affect the sense in living creat— ^ 
1 yield objects of pleasnre and dialiko : yet 
irtheless the obj»icts of them do also (if it be ^vel^ 
id) aÖ'uct and work upon dead ihings ; namely, 
1 have some coiiforraity with tlie organs of th& 
letises ; as visibles work upon a looking-glass^ 
18 like the pupil of the eye ; and audibles 
the places of echo, which resemble in some 
le cavem and structure of the ear. 
. Both of tlicm do diversly work, as they havc 
^ medium diversly disposed. So a trombhng me- 
I (as smokc) makcth the object seem to trcmble ; 
i naing or falling medium (as winds) raakeih 
lind» to rise or fall. 
To both, the medium which is the most propi- 
i snd condiicible, is air; for glass or waler, &C.| 
t compftrable. 
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266. In both of tlietn, where the object is fine and 
accurate, it conduceth much to have the sense inten- 
tive and erect ; insomuch as you contract your eye 
whon you would see sharply ; and erect yoar ear whe^n 
vou would liear attentivelv ; which in beasts that hstve 
ears moveable is most manifest. 

207. The beams of light, wlien they are multiplicd 
and conglomerate, generale lieat ; which is a difierent 
action from the action of sight : and the mnltiplicatfon 
and (M)n<:lomeration of sounds doth crenerate an ex- 
treme rarefaction of the air ; which is an action ma- 
teriate, difFering from the action of sound ; if it be 
triie (which is anciently rcported) that birds with 
great shouts have fallen down. 

Dlsseyits of visiblen and audible^. 

21)8. The species of visibles seom to be emissions of 
beams from the objeets seen ; almost like odours ; save 
that they are more ineorporeal : but the species of aa- 
dibles seem to participate niorc with local motion, lik^ 
])ercussions or impressions made upon the air. So ths*'^ 
whereas all bodies do seem to work in two mannors 
either by the comnninication of their natures, or b^ -^ 
the impressions and signatures of their motions ; tl 
diftiision of sj)ecies visible seemeth to participate nio 
of the former Operation, and the species audible 
the latter. 

200. The species of audibles seem to be carrie^^ ^ 
more manifestly through the air than the species c:^ ^ 
visibles : for I conceive that a eontrary strong wir' ^^\ 
will not much hinder the sight of visibles, as it wr ' 

do the heariiij; of sounds. 

270. There is one diftcrence above all others 
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1 vidblps and audiblos. tliat i» tlie most remark- 
* tlrat wlioi-enpon manv smallor differences do 
; namoly, tUat visibles (c-xcept Ijghts) are 
in right linea, and aiidibles in ärmste lines.' 
it comotb to pass lliat visibica do not inter- 
[nd confntind one aiinther, as liatb been said 
betöre ; biit wunds do, Henee it conieth that the 
solidity of bodies doth not much liinder ibo sight, so 

Ki the bodies be clear, and the porea in a right Hne,' j 
n glass, crystal, diamonda, water, &c. ; but a tbin' J 
f or handkercbief, though they be bodies nothing'l 
solid, hindep tho sight : whereas (contrariwiae)' i 
theae porous bodies do not much bindet tbe hearing, ' 
(iiit solid bodiea do almost atop it, nr at least attenu- 
ate it. Hence also it cometb tbat to tbe reflexion of 
v-isibles »mall glassea snffice ; but to the reverberation , 
of midibles are reqniR'd greater spaces, ns hath liko 
I been said before. 

^1. Visibles are eeen further off than sonnds are ( 
1 ; allowing ncverthelegs thu rate of their bigness; ' 
iienvise a great sound will be beard fnrther off 
\ & small body seen. 

mi. Visibles re()iiii-c (generally) same dlstance be* 
1 the object and the eye. to be better soen ; where- 
fe andiblcs, tho nearer ihe approaeb of the sound ia 
} aense tbe better. But in this there may be a 
B error. The one because to aeeing there js re- 
I light ; and any tbing that toucheth tlie pupil 
I eye (all over) exeludeth the light. For I 



L Prob. li. *»■ inil 58.; uid xxv. 

If Kgbtthmugfi truBBparmtt iniie» u 

le difliwAiice lietwnen «rnnd «nd 

D «bowf, mit sitictiy ■cL-umle. 

^ Of paMing ruuiiil tlic CLlgia »r con 
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have heard of a person very credible, (who himself 
was cured of a cataract in one of his eyes,) that 
while the silver needle did work upon the sight of 
his eve to remove tlie film of the cataract, he never 
saw any thing more clear or perfcct than that wLite 
needle : vrhich (no doubt) was because the needle was 
lesser than the pupil of the eye, and so took not tbe 
light firom it. The other error may be, for that tlw 
object of sight doth strike upon the pupil of the eye 
directly, without any interception ; whereas the cave 
of the ear doth hold off the sound a little frora the 
oi^n : and so nevertheless there is some distance re- 
qninxl in both. 

-To. Visibles are swiftlier carried to the sense than 
anJiblcs : as appoareth in thunder and lightning, flame 
and rejx>rt of a picco, motion of the air in hewing of 
wooil. All whicli have bcen set down heretofore, bnt 
are proj>er for this title. 

iT4. I conceive also that the species of audiblesdo 
hanir lon<rer in the air than those of visibles : for al- 
thouffh even tliose of visibles do liancr some time, as "«ve 
seo in rings tnrned, that sliow like spheres ; in lute- 
strings fillipped ; a firc-brand carried along, whi<^^^ 
leaveth a train of liorlit behind it ; and in the t^^' 
light, and the like; yet I conceive that sounds i^^*? 
longer, because they are carried up and down v<^^^" 
the wind ; and because of the distance of the timc^ ^' 
ordnance discharged, and heard twenty miles off. 

275. In visibles there are not found objects so odi ^^^ 
and ingrate to the sense as in audibles. For foul si^?''^ 
ii<s rather displease in that they excite the memory^ ^' 
icisil Aings, than in the immediate objects. And th ^^^ 
i'Cf ra piouires, those foul sights do not much offe^^^/ 
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it audibics, tlie grnting of & saw, when it is ehai- 
i dolli ülKiud so mucfa, as it setteth the teetli on 
And any of the harsh discords iii music the ear 
k straightway reftiae. 

lT6, In visiblea, after great light, if yoa come sud- 
aily into tbe dark, or coiitrariwise out of the dark 
üito ti glaritig light, the eye is dazzled for a time, and 
the aight cunfused ; but wbetlier any such effect be 
after great aounils, or after a deep silence, may be 1 
bettur inquired. It is an uld traditioii, that those tbat i 
«tweli near tbe catarnc-ts of Nihis are strucken deaf ;,' 

»we find no such elfect in cunnuniers, nor millei'i, , 
tbose that dwel! upon bridgea. 
7. It Beenieih tbat tbe impression of colour is so 
t. as it worketh not but by a cone of direct beams, .' 
gilt lines ; whei'euf tlie basis is in ihe object, and 
feitieal point üi the eye ; so aa tboi-o is a corradia- 
uon und conjunction of beams; and those beams so 
seilt forth, yet are not of any force to heget the hke 
bgrruned or second beams, except it be by reSexion, 
mf we speak not. For tlie beams pa^, and give 
t tincture tu that air which is adjacent ; whicb if 
f did, wo siiould see colours out of a rlght üne. 
■ this is in colours, so otherwise it ia in the body 
For wlien tbere is a skreen between the 
P« Uld tbe eye, yet the lig)it passeth to tlie paper 
e writeth ; so tliat the tight is seeii whera 
>dyof the flaine is not seen, and where any coloUF I 
: wvre placed where tlie body of the flame is^ 
i not he seen. I judge tliat sound is of tbia latter 
; for when Iwo are placed on bolb sides of a wall, 
the voice is heard, I jiidge it la not only the original 

i Fliuy, vi. SB. [Cle. Somn, Sulp. u. ».| 
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sound, which passeth iD an arched line ; bat the loaiid 
which passeth above the wall in a right line, begettetb 
the like motion round about it as the fint did, thoogk 
more weak. 

Experiments in consort touching the SjfnqMt^ ar (adBf- 
aihy of stmnd» ane with another. 

278. All concords and discords d£ mosic are (no 
duubt) sympathies and antipathies of sounds. And 
so likewise in that music which we call broken moflic, 
or consort music, some consorts of instmments tre \ 
sweeter than others (a thing not sufficiently yet ob- 
served) : as the Irish harp and base viol agree weD ; 
the recorder and stringed music agree well ; orgaiw 
and tlie voice agree well, &c. ; but the vir^als »nd 
the lute, or the Welsh hai-p and Irish harp, or thß 
voice and pipes alone, agree not so well. But fo' 
the melioration of music there is vct much left C^ 
tliis point of exquisite consorts) to try and inquire. 

279. There is a common Observation, that if a l^^ 
or viol be laid upon the back, with a small straw ap*'*^ 
one of the strings, and anoüier lute or viol be laid "7 
it; and in the other lute or viol the unison to t^l^^ 
string be strucken ; it will make the string mo^^ *' 
whicli will appear both to the eye, and by the sti*»"^' * 
falling oft'. The like will be, if the diapason or eigl^^^^ 
to that string be strucken, either in the same lut^ ^^ 
viol, or in others lying by: but in none of these th^^^ 
is any report of sound, that can be discemed, but o^ • 
motion. 

280. It was devised, that a viol should have a ^ *^ 
of wire-strings below, as close to the belly as a lii*^ * 
and tlien the strings of guts mounted upon a bridge* 
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in ordinnry viols ; to the end that by this means t\\e 
ujipur atriiigs alnicken tthould makc the Iower resuuitd 
by syinpatliy, niid su iiiakc the miisic the better; 
whicli if it lie to purpose, Üieii Bj-inpathy workotb us 
well by rcport of sound as by motion. But thia device 
Hiceive to be of iio use ; becausi' llie upper sCrings, 

I are «topped in great vai-iety, cannot malDlais 1 
Üpason or untson witli l\u: luw-er, whicli nre iiev«r J 
tped. But !f it sliould be qC use at all, it must be I 
III iiistrument.i whiuli huve no stops ; as virgiiiaU aiid J 
harjja ; whoroin trial niay be niade of two ruws of ¥ 
.strings, Uistunt the oiio frum the ollier. 

281. Thw experimcnt of sympatliy oiay he tmiis-l 
ferred (perbap») from instruiucnts of strings to othcrJ 
iustruments of sound. As to try, if tlieits wcre in on«l 
su«epli; iwo bclis of iinison, whether ihe striking of I 
the oiie Hould niovo tlie other, moi-e than if it v 
aiiother aci-ord : and so in pipes (if thisy l)e of e» 
Lore and sound) whether a littlc straw or feather 
«ould inove in tlie one pipe, when tlie other is hlown 

tan uni»on. 
BB2. It seeuielh, both in ear and eye, the instru- 
BI of sense hath a sympathy or äimilitiide with that 
icli givcth the rcHexioii, (as bath been toucbetl be- 
■ rv) ; für as the sight of the eye ia like a crj-stal, or 
ii-S or water ; so is the ear a sinuous cavc, with a 
. rd hone to stop and rcverberute the sound : wl 
likc to the places that report echoes. 



JilrpnriiiutUii in connorf. toncMng thf hin<f'-rhv/ 
of the he.nring. 
Wlien a mau yawneth, he cannut hos 
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strument ; being (as it were) an ear-spectacle. And 
I have heard there is in Spain an Instrument in use 
to be set to the ear, that helpeth somewhat those that 
are thick of hearing.^ 

286. If the mouth be shut close, nevertheless there 
is yielded by the roof of the mouth a murmur, such 
as is used by dumb men. But if the nostrils be Hke- 
wise stopped, no such murmur can be made, except 
it be in the bottom of the palate towards the throat. 
Whereby it appcareth manifestly, that a sound in the 
mouth, except such as aforesaid, if the mouth be 
stopped, passeth from the palate through the nostrils. 

Ih^periments in consort touching the spiritiuü and fine 

nature of sounda. 

287. The repercussion of sounds (which we call 
echo) is a great argument of the spiritual essence of 
soands. For if it were corporeal, the repercussion 
ahould be created in the same manner, and by like 
instruments, with the original sound ; but we see what 
a number of exquisite instruments must concur in 
ipeaking of words, whereof there is no such matter 
n the returning of them ; but only a piain stop and 
'epercussion. 

288. The exquisite differences of articulate sounds, 
rarried along in the air, shew that they cannot be sig- 
Uitures or impressions in the air, as hath been well 
■efiited by the ancients.^ For it is true, that seals 

1 Kar-trumpets are proposed by Porta : »ee bis Natural Magic^ xx. 5. 

' Bacon*» meaning is not clear, but he scems to alludc to the doctnne of 
-lie atomists that sound is material. and to Aristolle*s dissent frora it The 
jBtter, as we see in the Prob. xi. 6.« and elsewhere, apprehended distinctly 
:^1ie difference between the propagation of sound and the inotion of a pro- 
jectUe. 
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ere be these dlfferences (in general ) bjr 
lunds are dlvided : I. Musical, inimusica). 
Ä Trelile, base. 3. Fiat, aharp. 4. Soft, loud. \ 
5. Exlerior, iiiWrior. 6. Clean, harsh or purltng. 
7. Articulate, inarticulate. 



We have laboured (as may appeär) iti thia iii- 
quisitiou of Büunds diligently ; both becnuse sound 
ia »iie of the mnät hidderi portioiis of nature, (as 
we Said in the begintiiDg-); and because it is a 
firtue which may be called iiicorporoal and ini- 
inateriate ; whereof thcre be in nature bot few. 
Besides, we were willing (now in these our first 
centuries) to niake a pattern or precedent of an 
exact inquisition ; aud we shall do the lil<e here- 
iiffer in soiiie olher subjects which require it. For 
\\,- desire thal men should learn and [jerceive, how 
-*-vere a thing th« true inquisition of natnrt* is ; 
Btid shonid accustom theniselves, by the li^ht of 
particulars. to enlarge their minda to the aiuphtude 
of the World ; and not to reduce the world to tbe 
Tiarrowuesä of their minda. 



ment solilary touching the Orient eoloitr» i 
Solution of metah. 



dig- 



. Metals give orient and fine colours in dissolu- 
E; as gold giveth an cscellent yellow, qnii'ksilver 
(cellent grL'Bii, tin givuth an excelient azuie: like- 
L]n theii- putn^factiona or nist» ; as vennilion, verdi- 
I, bico, cirni%, &c., and liktwisL' in their vitrifit-a- 
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tions. The cause is, for that by their strength of body 
thcy are able to cndure the fire or streng waten, and 
to be put into an equal posture ; and again to ret&in 
part of tlieir pniicipal spirit ; whieh two things, (eqnl 
posture and quick spirits,} are required chiefly to make 
colours lightsome. 

Experiment solitary touching Prolongation cfUfe, 

292. It conduceth unto long life, and to the more 
placid motion of the spirits, which thereby do less pief 
and consume the juice of the body, either that mcn's 
actions be free and voluntary, that nothing be done 
{jivita Minerva^ but Becundam geniwm ; or on the other 
side, that the actions of men be füll of rcgulation and 
commands within tliemselves : for then the victory and 
performing of the command giveth a good disposition 
to the spirits ; especially if there be a proceeding from 
degree to degree ; for tlien the sense of victory is the 
greater. An cxaniple of tlie fonner of these is in a 
country lifo; and of the latter in monks and philos^ 
opliers, and such as do continually enjoin tliemselves.^ 

Experiment aolitary touching appetite of wiion in bodte^- 

293. It is certain that in all bodies there is an a-V" 
petite of Union, and evitation of Solution of continuit^if » 
and of tliis appetite there be inany degrees ; but tA^^ 
most remarkable, and fit to be distinguished, are tlir*^- 
Tlie first in liquors ; the second in hard bodies ; i»-'"^" 
the tliird in bodies deaving or tenacious. In liqu *^^ 
this appetite is weak : we see in liquors the thread^'*'? 
of theni in stillicides, (as hatli been said) ; the feH^^S 
of them in round drops, (wliich is the fomi of xxniow:^)* 

1 The saiue doctrine is laid down in the Ilist. Vita et Morti». 
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ftthc Staging of tbem for ä little tirae in bnbbles and 

In Üie second dogree or kinti, tliis appctiCe is 

bg; as in iron, in stone, in wood, &c. In tlie 

', ihis appetite is in a oiedium between the other 

for sucb bodies do parlly follow tbe tonch of 

another body, and partly stick and continue to tbem- 
seh'ts ; and therefore they rope, and draw ihemselvea 
in tbread»: aa vre see in pitch, glue, birdlime, &c, j 
liut notc, tbat all solid bodies are clcnving, morc i 
Uta ; and tbat they love better the toucb ol' somewhat i 
that is tangible, than of alr. For water, in small % 
qnantity, cleaveth to aiiy thing tbat is solid ; and so j 
WonM nietal too, if the weight drew it not off. And | 
llierefore gold foliato, or any inetal foliate, cleaveth : 
but thoso bodies which are noted to be clammy and J 
cjeaving, are such as havo a more indifferent appetite ( 
(at once) to follow another body, and to hold to them-- | 
selves. And tberefore ihey aro commonly bodies 
iiiixed ; and which lake uiore pleasiire in a foreign,.! 
Ijndy, than in pi-eserving their own consistcnce ; and 
1 have little predominance in drouglit or moisture, 

mt golitary tovching the like Operation» qf heat 

and litne.^ 

. Time and heal are fellows in many effects. 

it drieth bodies that do easily expire ; as parchment, 

BS, roota, clay, &c. And so doth time or age arefy; 

I the same bodies, &c. Heat dissolvcth and me\> ] 

ea that keep in their spirits ; as in divers lique- 

i and so dotli tinie in some bodies of a softer 



■ analog}' bcIwoCD i 
"n Ih« inveiliifnli 
le iwentieth iiphoriini 
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consistence ; as is manifest in honey, vrhich by ige 
waxeth more liquid ; and the like in sugar ; and so m 
old oil, wliich is ever more clear, and more bot m 
medicinable use. Heat causeth the spirits to seudi 
some issue out of the body ; as in the volatility of 
metals : and so doth time ; as in the rust of metals. 
But generally heat doth that in small time wbich age 
doth in long. 

JSa^eriment solitary tüuching the differing aperatwM rf 

fire and time. 

295. Some thiiigs which pass the fire are softest tt 
first, and by time grow hard ; as the crumb of bread. 
Some um harder when they come from the fire, and 
afterwards give again, and grow soft ; as the crust of 
bread, bisket, sweet-meats, salt, &c. The cause is, for 
that in those tliings whieh wax liard with time, the 
work of the fire is a kind of melting ; and in those 
tliat wax soft with time (contrariwise) the work of 
the fire is a kind of baking ; and whatsoever the fire 
baketh, time doth in some degree dissolve. 

tjjTperiment »olkary touching motiofis by imitaticn^ 

21)6. Älotions pass from one man to another, not ^ 
much bv exciting Imagination, as by imitation ; ^ ^^ 
pecially if tliere be an aptness or inclination befo^^* 
Therefore gaping, or yawning, and stretching do p*'^ 
from man to man ; for tliat tliat causetli gaping i»'*'^ 
stretching is, when the spirits are a little heavy, '-^• 
any vapour, or the like. For tlien they strive (i»^ 

^ Tills and the next paragraph seem to have bceu suggested by A ^^ 
Prob. vii. 
^ Invitation iu the origiual. — J. ß. 
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b) to wring out and expel that wliicli loadeth ihetn. 
en drowsy and desirous to sleep, or before the fit 
m ague, do use to yavrn and stri^tcli ; and do like- 
wisc yield a voice or aoiind, which is an interjection 
if (-xi>nlsion: so that if anothcr be npt and prepared 
tu (lo the liko, lie followcth by the sight of anothep. 
So the laughing of anotbiT maketh to laugli. 

JCjcperimmt tolitary touehlng infcctious digeaseg. 
297. There be soine known diseases tliat are infer- 
tious ; and othars that are not. Those that are infee- 
tious are : First, such as are cliiefly in the spirits, and 
noi so inueh in the linmours, and thercfore pa.ss eastly 
frnm body to body; such are pestilencfS, lippitudes, 
and such liko. Secondly, such as faint the breatli; 
wliich we scü passeth inanifestly frora man to man ; 
aiid not iuvifflbly, as the aftt-cts of the spirits do ; such 
are consumptions of t}ie lungs, &c, Thirdij, auch aa 
come tbrth to the skin, and therefore taint the air or 
tbe body adjacent; especially if they conaist in an 
iinctDoua subslance, not apt to dissipate ; such are 
tcabs and leprosy. Fourthly, such as are nierely in 
the hamours, and not in tho .ipirits, breath, or exhala- 
" ns; and therefore thoy never infect but by toueh 
] V ; and such a tonch also as cometh within th<i 
j-<-M'rmia; as the venom of the French pos, and the 



W0vnent »oUtary imtvltitig the uuforporation of pow- 

■ liera imd liqiufrs. 

Jl8. Moat jHJwdors grow niore dose and colierent 
Hxture of water, Ihan by mistnre of oil, lliougli 
p ibe thicker body ; ns meal, &e. Tlie reason is 
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the congruity of bodies ; which if it bo more, maketli 
a perfecter Imbibition and incorporation ; which in 
most powders is morc between them and water, than 
between thcm and oil : but painters' coIoofb gioond, 
and ashes, do better incorporate with oil. 

Experiment solitary touching exercise qf the fcxljf. 

299. Much motion and exercise is good for some 
bodies ; and sitting and less motion for others. If the 
body be bot and void of superfluons moistnres, too 
much motion hurteth ; and it is an error in physiciiM 
to call too much upon exercise. Likewise men ongbt 
to beware that they use not exercise and a spare diet 
botli : but if mucli exercise, then a i>lentiftil diet ; and 
if sparing diet, then little exercise. The benefits that 
come of exercise are : First, tliat it sendcth nourish- 
ment into the parts more forcibly. Secondly, that it 
helpeth to excern by sweat, and so maketh the parte 
assimilate the more perfectly. Thirdly, that it maketh 
tlie substance of the body more solid and compact, and 
so less apt to be consumed and depredated by the 
spirits. The evils that come of exercise are : First, 
that it maketh the spirits more bot and predatory. 
Secondly, that it doth absorb likewise, and attenuatc 
too much the moisture of the body. Thirdly, that ^ 
maketh too great concussion (especially if it be vi^^ 
lent) of the inward parts, which delight more in 
But generally exercise, if it be much, is no iricnd 
Prolongation of life ; which is one cause why wem 
live longer than men, because they stir less.^ 

1 For the same rcason, according to Cardan, treea live longer t 
aninials. 
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rime^ eolitary tourhing meat» that induff safiety. 
100. Some food we may iise long, and much, withr- I 
\ glatting ; as bread, flesh tiiat is not fal or rank« ] 
Some other (lliouyh pteasant) glutteth si 
a^ sweet nieats, tat meats, &c. The cause is, for that | 
iijipetite cansUteth in the emptiness of tlie mouth of f 
tltu stoniach ; or posscssing it witli somowliat that is I 
lingent, and tlicrefora cold and dry. Bnt thing»! 
t are swet-t and fat are more filling, and do 
t bang morc about tlie mouth uf tha stomach, and'l 
; down so speedily: and again tum sooner to^ 
which is bot, and ever abateth the appetite.T 
e also that anotht-r cause of satiely is an 
, and of appctite is novelly ; and thereforaf 
, if the same be coutinually taki'n, Jnduce loatl> J 
To give the reason of the dislaste of satiety, and'l 
B pleasiirc in novelty ; and to distinguish not only I 
i«U and drink.s, but also in motions, loves, c 
delights, studies, »hat they be that custom '. 

ä grattful, and wbat more tedious ; were 

B field. But for meats, the cause is attractioOr 

fl quicker and more excited towarda that which 

, than towards that whercof iherc i-emaineth a J 

i by former use. And (gencrally) il is a rulfl^ 

t wbatsoever is somewhut ingrate at iirst, i.s madflj 

Uli fay custom ; but wbatsoever is too pleasing otl 
, growetli (juickly to satiate.' 



a Mibject of Ib» psngrRpb ii diacuBscd hy Aristolli 

H« poin» oul th« diätinctio« Iwlweeii actiVi 

b liM becn more fully dereloped by lnUr wntcn, 



Mld pMdT« 

nddpwUUr 




NATURAL HISTORY. 



CENTURY IV. 



Hments in consoH toucldng the clarifieation of 
liquors^ and the acceleraiing tlureof, 

ELEKATiON üf tiiue, iii works of iiature, may 
»e esteeiiKHl hiter magnalta naturcc. And 
n (livine luiraclcs. acceleratingf of the time i^^ 
[) the Creatinin of the matter. We will no^' 
)re proceed to the inquiry of it : and f^^^ 
ation of j^eniiiiiatioii, we will refer it ov^^ 
Iie place where we shall handle the sub|^^ 
its generally ; and will now hegin with ott^^^ 
fitions. 

l^iiiuors are (manv of tliem) at the first th» '^^^ 
►ubk'il : as niiist, wort, jiiice of fruits, or hcf^ ^^ 
ü\^ ttc. : and hv time thev settle and clai^""'}' 

niake theni rlear bcfore tlio time is a ij:^^'^' 
■or it i«* a spnr to nature, and putteth her <^"^ 

pare : and bosides, it is of «rood use for m ^*'^'' 
tiks and sauces potablc and >orviceable speecl''/- 
kni>w the means of acccloratini: clarifieation, '*'^ 
irst know the canses of clarifieation. The tii>'^ 
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rause is, by tho Separation of the grosser [larts of the 
liquor from the finer. Tlie second, by the equal tlis- 
Tribution of the spirits of tho liquor witli the tangiblo 
parts ; für that ever representeth bodics clear aiid un- 
tronblcd. Tlic third, by the ri-fining the spirit itaelf, 

Ethereby givetb to Üie lüinor itiore aplendour and 
Instre. 
. First, for Separation ; it is wrought by woight ; 
-M in the ordinary rcsideiicc or settlement of liquors ; , 
by heat ; by motion ; by precipitation, or Sublimation i 
(rii at is, a calling of the sevcral pari» clther up or ' 
;, which is a Itind of attractioTi) ; by adhcsion, üs \ 
, a body niore viscoua is oiingled and ngitated 
[ the Hqiior, whicb viscous body (aflerwards sev- 
\ drawcth with it the grosser parts of the liquor ; 
llaatly, by percolation or passage. 

, Sceondiy, for the cven distribution of the 
; it is wroiiglit by gentle heat ; and by agitatioQ 
itjon (for of time we speak not, because it is that 
vould antidpate and represeiit) ; and it is wrought 
4)y mixture of aome othor body, wJüch hath a vir- 
I th* liquor, and to make the sjririts iha 
' paas tbrough. 
, Thirdly, for the refining of the spirit ; it 19 , 
[ht likuwinc by heat ; by motion ; and by mixlng I 
me bo<ly whicb hath virtue to attcntiatc. So 
' (baving shewn the causes) for the acecler- \ 
5 of darification in general, and the inducing of 
t tlicse inatances and trials. 

, It 18 in coinmun pracUce to draw wine or beer 
; the lees (which we call racking) ; whereby it 
[ darify much sooner ; for the lees, though they 
I tho drink in heart, and make it lusling, yet 



308 NATURAL HISTOBY. 

withal they cast up some spissitude : and this instanoß 
is to be referred to Separation. 

306. On the other side it were good to tiy what th^ 
adding to the liquor more lees than his own will woik: \ 
for thoiigh the lees do make the liquor turbid, yet th©3' 
refine the spirits. Take therefore a vessel of new bee"Ä^i 
and take another vessel of new beer, and rack the ocr^e 
vessel from the lees, and pour the lees of the rack^?^ 
vessel into the unracked vessel, and see the effect : Üm^ is 
instance is referred to the rcfining of the spirits. 

307. Take new beer, and put in some quantity ^crf 
stale beer into it, and see whether it will not acceleniiK.te 
the clarification, by opcning the body of the beer, a~^cid 
cutting tlie grosser i)arts, whereby they may fall dowm'n 
into lees. And this instance ati^ain is referred to see zDa- 
ration. 

808. The longer malt or herbs, or the like, are 5n- 
fused in liquor, the niore thick and troubled the liqm^ior 
is ; but the longer they be decocted in the liquor, ^ic 
clearer it is. The reason is i)lain, because in infusi. od, 
the longer it is, the greater is tlie part of the gross boJj 
that goeth into the li(iuor : but in decoction, thou^A 
niore goeth forth, yet it eitlier purgeth at the top, or 
settleth at tlie bottom. And tlierefore the most exact 
way to chirify is, first to infuse, and then to take off tl:» « 
liquor and decoct it ; as tliey do in beer, which hat 
malt first inlused in the liquor, and is afterwards boil« 
with the hop. This also is referred to sepanition. 

309. Take hot enibers, and put them about a botdc^ ""^ 
fiUed with new beer, almost to the very neck : let tlies^ ^^ 
bettle be well stopped, lest it fly out : and continue it^ ^ 
renewing the embers every day, by the space of tei^' 
days : and then compare it with another bettle of th< 



CENTUHV IV. 309 

! beer set hy. Take also Urne LoUi quenohed and 

[nenched, and set tlie bottles in them ut gupra. 

"l inatance is referred both to the even distribution, 

lalso to the refining of the spirits hy heat, 

plO. Take bottles, and swing tliem, or carry them 

ra 'wheel-barrow upon rongh ground, twice in a day ; 

but then you may not 611 the bottles flill, bnt leave 

some air : Cor if the liquor come cIobc to the stopple, it 

cannot p!ay nor flower: and wlien you have shaken 

them well either way, ]x>ar the drink into another bot- I 

tle, stoppcd close after tlie usual mariner ; for if it stay 

■■^ much air in it, the drink will pall ; neither will it 

^HBe so perfectly in all the parts. Let it stand some 

^Hnty-four bours, then take it, and put it again into 

nTDOtUo with air, ut «ttpra : and tlience into a bottle 

stopped, ut supra : and so repeat the same Operation 

for seven days. Note that in the emptj'ing of one bot- 

'h/ into anotber, you must do it swiftly, lest the drink 

i'l. It were goud aläo to try it in a bottle with a 

i !■.■ air below the neck, without emptying. This in- 

iiice is referred to the even distribution and refining 

tite spirits by motion. 

-ill. As für peicolation, inward and outward, (whlch 
I lelongetb to Separation.) trial would be made of clarify- 
ifig by adliesion, with milk put into new beer, and stir- 
red with it : for it may be that the grosser part of the 
l.eer will cleave to the milk : the doubt is, whether iha 
»iiilk will sever well again : which is soon triod. And 
il is usual in clarifj-ing hippocras to put in milk : which 
r severeth and carrieth with it the grosser parts of 
^ippocras, as hath been said elsewhere. Also for 
ctter claritication by percolation, when they tun 
f beer, they use to let it pasB ihrougli a stnüner ; 
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and it is like the finer the strainer ia, the clearar it 
will be. 

Hxperimefits in conaart t/ouehing maturation^ and ^ 
accelerating thereof. And first^ tatiching the maixar^ 
tion and quickening of drinks. And next, taudd'^S 
the matiiration of fruiU. 



The accelerating of maturation we will now i 
quire of, and of maturation itself. It is of thr< 
natures. The maturation of fruits, the maturaü^=^^ 
of drinks, and the maturation of impostumes aK^d 
ulcers. This last we refer to another place, wh^- ^e 
vve shall handle exptTiments medicinal. There Tbe 
also otlier muturations, as of metals, &c., where ^f 
we will speak as occasion scrveth. But we iiw-HIl 
l)egin with that of drinks, because it hath six ch 
aftinity with the olaritieation of liquors. 

312. For tlie maturation of drinks, it is wrcu^sflit 
by tlie congregatiun of the spirits together, wher^^tr 
thcy digust niore porfectly the grosser ])arts: ancl it 
is ett'ected partly by tht» sanie ineans that clarificatioii 
is (wliereof we spake beforo) ; but then note, tlia.t 
an extreme clarification dotli spread the spirits ^* 
smootli, as tlioy become dull, and the drink doacr^'» 
which ought to liave a little flowcring. And l\\ex^=^^ 
fore all vour clear ambcr drink is flat. 

313. We see tlie dcgrees of matunition of drink??*^ *' 
in must; in wine, as it is drnnk ; and in vinegar"^ '^ 
Whereof must hath not the spiiits well concn-eiratL'd ^ 
wine hath theni well unitcd, so as they nuike th<^ ^* 
parts somewhat more oily ; viuegar hath them con- 
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, but niore jejune, and in smallcr quantity,! 
I greatest and fint-st spirit and part beJng cxliaied; 
I we ae« viiiegar is iimdu by setting the vessel of 
! ogainst Uie bot sun ; and iherefore vinegar will 
tburii; lor tbat iiiucb of tlie finer part is esbalcd. 
U4. The R'fresliiiig and quickcning uf drink palled , 
l.dead, is hy t.'ntbrcing Ihti niotion uf tho spirit : 

tbat open weatber relasetb tiie spirit, and.J 
Keth it more tivcly in motion- Wi.- see also bottlingJ 
IXier ür alc, whila it is ncw and füll of apiritri 
t that it spirtetb wbc-n tbc Etuppte is takon fortbi) 
I tlie drink inore quick and wiudy. A pan gf 1 
' in the ciliar dotb Hkewtse guud, and makutkl 
^drink work again. New drink put to drink tliadf 
i provoketli it tu würk again: nay, wbicli j 
, (as »nie afflrm) a brcwbig of new beer, s 
■Id beer, luaketli it wurk nguin. It weru goud ala 
mforce tbe spirils by somc niixtures tbat may t: 
ft quicken them ; as by tlio putting intu tbe butt]«g 
I, chalk, lime, &c. Wu sce cn-am is matured, anj^ 
to rtse more spcedily, by |iutting in culd waterj 
, aa it seianctb, getleth down tbe wbey. 
^6. It is triod, tbat tbe bur^-ing of butües of drink 
t stopped, eilher in diy earth a good di'ptli, or i» J 
Ibottum of a wull wiiliin water, and best of aUi,l 
I banging of ibem in a decp well somewbat above^ 
Lwiiter, for sonie fbrtnigbt's äpace, is an excclient 
( of mokiiig drink fitiab and qnick: for the cold 
ise any L>xhaling of tbe spirits at all ; as 
l dotli, tliniugb it rarific-tb the rest tbat remain ; 
t cold maketli the spirita cigorous. and irritateth 
, wlierebv t!iey incorpurate ihe pari» of tbe liq- 
f perfectly. 
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816. As for the maturation of fruits, it is wron^t 
bj the calling forth of the spirits of the bodj outward, 
and so sprcading them more smoothly: and likewbe 
by digesting in some degrce the grosser parts ; and this 
is effeeted by hcat ; motion ; attraction ; and by a rudi- 
ment of putrefaction ; for the inception of putrefao- 
tion hath in it a maturation. 

817. Thcrc were takcn apples, and laid in 8tnw; 
in hay; in flour; in chalk; in lime; covered over 
with onions ; covered over with crabs ; closed up in 
wax ; stiut in a box, &c. Tiiere was also an apple 
lianged up in smokc. Of all which the experimenti 
sortod in this manner. 

318. After a nionth's Space, the apple inclosed in 
wax was as green and fresh as at the first putting 
in, and the kerneis continued white. The cause is, 
for that all exchision of open air (which is ever 
j)redator)') niaintiiineth the body in his first fresh- 
noss and moisture ; but the inconvenience is, that it 
tjisteth a little of the wax ; which, I suppose, in a 
pomogranate or some such thick-coated fruit, it would 
not do. 

319. The apple hanged in the snioke tumed llke 
an old niollow apjile, wrinkled, diy, soft, sweet, yellow 
within. The cause is, for that Nuch a degree of heat 
which doth neither melt nor soorrl^ ^^for we see that 
in a groat hoat, a roast applo s* »*ri ^u :h and melteth ; 
and pigs' feet, niade of qnnrKTv ^: wardens, scorcli 
and have a skin of coal,^ dolli tih\1o\v, ;ind not adure: 
the sniokt» also n'iaketli tho applo i^as it were") sprinkled 
with soot, which heljxnh to niaiure. We see that in 
(Irving of peai*s and pruncs in the oven, aiul renioving 
of thom often as they bogin lo swoat, therc is a like 
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operaiioii ; but tliüt is ivith a far more iptense degree 
of heat. 

320. The applea covered in the lime and ashes were 
■well mattired; as appeared bolh in their yellowness and 
B«-«etncss. Tlie cause is, for tlial tbat degree of beat 
"which is in lime and asbes (bdtig a smutiicring beat} 
is of all tbe rest most proper; for it doth noitber liquefy 
nor »refy ; and that is tnie maturation. Note, that tbe 
laste of tbose apples was good ; and tberefore it is tbe 
Experiment fittest for use. | 

321. Tbe apples covered with craba and onions were 
likewise well matured. The cause is, not any heat ; 
\)\it for that tbe crabs and the onions draw forth the 
spirits of tbe applu, and spi-ead thetn equally tbrough- 
oat the body; wLich taketb away hardness. So we 
see one apple ripenetb againät anuther. And therefora 
in inaking of cyder tliey tum tbe apples first upon a 
Iteap. So one düster of grapes tbat toucheth anotber 
"whilat it growetb, ripenetb fäster ; botrm contra botram 

822. The apples in bay and tte straw ripened ap- 
parently, ibough not so niucb as tbo otber ; but the 
spfile in tlie straw more. Tbe cause is, for that tlie 
"^y and straw have a very low degree of heat, but yet 
Jose and smothering, and wbich drietb not. 

S23. Tbe apple in tbe close box was ripened also: 
we caoae is, tbr ihat all air kept dose hath a degree of 
^^Innth ; aa we see in wool, fiir, plusb, &c. 

Kot^ that all of these were conipared witb 
ier apple of the same kind that lay of it,self ; and , 
Econiparison of that were more sweet and more .4 
Vi, and so ai>peared to be more ripe. 

1 Thii ii tBkoD from Erasinoa'i Adaga, iü. 2. 49. 
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324. Take an apple or pear, or other like firiut, lad 
roll it upon a table hard : we see in common expen> 
ence, tiiat the rolling doth soften and sweeten the frnit 
presentl y ; wliich is nothing but the smooth distnbulioii 
of the spirits into the parts ; for the unequal distnlKH 
tion of the spirits maketh the harshness : ^ but thk 
havd rolling is betwecn concoction and a simple nuttn- 
ration ; thcrefore, if von should roll thcm but gently, 
perhaps twice a daj, and continue it some seven divs, 
it is like they would mature more finely, and like uoto 
the natural maturation. 

325. Take an applc, and cut out a piece of the top, 
and Cover it, to see whether tliat Solution of continuity 
will not hasten a matumtion : wc see that wherc a 
wasp or a fly or a worin hath bitten in a gva\H5 or anv 
i'ruit, it will sweeten hastilv. 

326. Take an ai)i>le, &e., and prick it witli a pin füll . 
of holes, not deej), and smear it a little with sack, or 
cinnanion water, or spirit of wine, every day for ten 
days, to see if the Virtual heat of the wine or strong 
waters will not mature it. 

In these trials also, as was used in the first, set 
another of the sanie fruits by, to compare them; 
and try them by their yellowncss and by tlieir 
sweetness. 

Expennintt S'^litan/ touching the makimj of goU, 

Tho worUl hatli be(*n niuch abused by the opinion 
of niaking of gold : the work itself I judge to be 
possible : but the nieans (hitherto propouuded) to 

1 Harrithncti in the original. — J. & 
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effect it are, in tlie pracuce, futi of error and im- 
pobturt! ; »nd in the theory, füll uf unsound iinagina- 
tions. For to aay ihat nature hath an intenfiuii to 
iimkt' all riivtuls guld ; aiid tliat if slie wer« deliv- 
ered fluni irnpediments, slie would perform ber own 
work ; and ihat if the crudities, inipurities, and lep- 
rosies of nietals were cured, they noiild bt:conie 
gold ; and thut a liltle «(uantlty o( the inedicitie, in 
the work of projection, will turn a sea of the baaer 
lueta] into gold hy iiiultiplying- : all these are but 
dreaiiis; and so are niany otlier grouuds of alvhe- 
niy. And to help the niatter, the alchemi&ts call 
in likewiäe many vanities out of astrology, natnral 
tuagic, äuperstitious interpretations of Scriptures, 
auricular traditions, feigued testimonies of ancient 
tiuthors, and the hke. It is true, on the utlier sidu, 
tliey have brought to light not a few profitable 
ex{>ennients, and tliereby uiade the xvorld souie 
otnends. But we, when we shall conie to handle 
the Version and transmutation of bodles, and the 
ex|)eriments concerning nietals and minerals, will 
liiy opeii the true ways and passages of nature, 
which luay leatl to this great effect. And we 
contiiiend tlie wit of the Chineses, who despair 
of making of gold, but are inad upon the niak- 
»12 of »tilver:' for certain it in that it is niore 
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difücult to make guld (wbich is tlie most pondeioui 
and niatertate aniongst metals) of other metaU It« 
ponderous and less niateriate, thaii (via veno) ts 
uiake sUver of lead or quicksilver ; both wlüch art 
more ponderous than silver ; 90 that thcy need 
rathtr a furfher degree of tixation than any c 
deiisation. In tlie mean time, by occnsioD of hiu^ 
dling tbe axioms louchiiig niaturatioii, we will d 
a trial Couching the luaturitig uf iiietals, aiid iherdr 
turitiiig souie of thetii iiito gotd: for we concet* 
indeed that a perfect good concoction or digdtin 
or maturalioH of some metals will produce gdJ 
And bere we oall tn mind that we kiiew a Diitd 
man, that had wrought himself into the belief vi l 
great person by uiidertakitig that he could niaW 
gold, whose discourse was, that gold uiight I 
iiiade ; bul that tbe alcheniiats over-fired the work^ 
for {he said) the niakiiig of gold did require a v 
teiniierate heat, as being in oature a subt«rrait 
work, where little heat coiiieth ; hut yet more I 
the niakitig of gold than of any other metal ; ( 
therefore that he would do it with a great lamp t 
shoiild carry a leniperate and equal heat ; anil t 
it was the vvork of inany months. The devire n' 
the lamp was foliy ; bul the iiver-firiiig iiow 
and the eqiial heat to be re<}uired. aiid the malt 
iug it a wtirk of sume good tinie, ure no ill i 
Courses. 

Wc resort therefore to our axiorus cif niaturaW" 



CENTURY IV. 



317 



in effect loufhed Iwfore. The first is, ihat ther« be 
uB«i a temperate heat ; for they are ever temperate 
heata that diget^t and inature: wherein we nieati tem- 
perate according to tlie nature of the subject ; for that 
may he temperate to fruits and liquors, which will 
Bol worlt at all upon metals. The second is, that 
tbe spirit of the iiietal be quirkened, and the tan* 
Ifible parta o[)eued : for without those twu Opera- 
tions, tbe spiril of the metal wrought upon will not 
be able to digest the parts. The third is, that tbe 
spirits do spread tbemselves even, and move not 
subsultorily ; for that will iiiake tbe parts ctose and 
pliant. And this requireth a heat tbat doth not rise 
and fall, but continue aa equal as may be. The 
fuurth is, that no part of tbe spirit be emitted, but 
detaiiied: for if there be emismon of spirit, the body 
of the metal will be hard and churlish. Änd this 
will be performed, partly by the temper of the fire, 
aiit) partly by the closeiiesa of the vessel. The fifth 
iä. that there be choice niade of the likeliest and 
best prepared metal for tbe version : for that will 
facilitate the werk. The sixth is, that you give 
time enough for the work ; not to prolong hopes 
(as the alchemists do), but indeed to give nature 
u coDvenieiit space to work in. These principlea 
arv ntost «ertain and true ; we will now derive a 
«Ürection of trial out of them, which may perbaps 
by further meditation be improved. 
■^tt7. Let there be a small fumacc tnade, of a tem- 
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perate licat ; let tlic lieat be such as may keep the 
metal per(>ctually moltcn, and no more ; for tliat above 
all iinporteth to the work. For the material, täte 
silver, which is the metal that in natura symbolizpth 
most with gold ; ^ put in also with the silver, a tenth 
part of (juicksilver, and a twelfth part of nitre, bv 
weight; both these to quicken and open the bodyof 
the metal ; and so let the work be continued by the 
Space of six months at the least. I wish also, that 
thcrc be at some times an injection of somc oiled sub- 
stance ; such as they use in the recovering of gold, 
which by vcxing with separations hath been made 
churlish ; and tliis is to lay the parts more close and 
smoüth, which is tlie main work. For gold (as we 
sce) is the dosest (and tlicrofore the heavicst) of mct- 
als ; and is likt'wise the most flexible and tensible. 
Note, that to tliink to niake gold of quicksilver, be- 
cause it is the heavicst, is a thing not to be liopcd: 
for quicksilver will not endure the manage of the fire. 
Next to silver, I tliiiik copper wcre Attest to be the 
material. 

Experiment soUtary t^uching the nature of gold, 

328. Gold hath these natures ; greatness of weigl"»-^' 
closeness of j)arts, fixation, pliantness r)r softness, i: 
miuiity froni nist, colour or tincturc of yellow. The: 
fore tlie sure way (though most about) to make go ^"' 
is to know the causes of the several natures beft ^'^^ 
rehearsed, and the axioms coiicerniiifr the same. t^ ^^ 

* Desiile the syinbolisms lutwccii golvl and silver with wliirh Bacon ****** 
acquaintcd, two vun' ivinarkablo n'latii»ns liavo hoeii sliirc ob>ervf *^^ "" 
iheir hK>m(tq)hi.«in. nnd th«- fnnalily of thcir <*fjuivalcnt vohimcf»- In "!.><•'» 
Üicse ri'spects they a^^reo witli TeMuriuni, and the three mctal.s are ''*' 
qoentlv fbund combined ur as^ociated togethcr. 
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n eoiuort touching tke inducing and aecel- 
erating of putrefadwn. 
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if a man can make a metal tliat batli oll these praper- 
ties, let iiien dispute whother it b« gold or at. 

^^Hie iaducing aiid nccelerating of putrefaction is 
^^Hbject uf a very universal inquiry : for corrup- 
TWris a Ff ciprocal to geiieratiun ; and they two are 
;is tiaturc'H two terms or boiitiiliiries ; and the guides 
lu life and death. Putrefaction ia tiie work of the 
sjiirila of bodies, wliich ever are utiquiet tu get forth 
Hnd congregate «ith the air, and to enjuy the sun- 
heama, The getting forth, or spreading of the spir- 
its {which is a degree of getting forth), have live 
ditlering Operations. If the spirits he detained 
n-ithiu the body, and uiove tnore vlolenlly, there 
foltowetli ouUiquation ; os in nietals, &e. If niore 
tiiUdly. liiere folluweth digeation or niaturatiun ; 
tts in drinka and fruits. If the spirits be not 
nierely detained, but protrude a litlle, and that 
motiou he confüsed and inordinate, thero followeth 
fjutrefnrtion ; which ever dissolveth tbe consistence 
«jf the body into nmch inequality ; as in flesh, 
Cottun fruits, shining wood, &c., and also in the 
x-ust of niPtals. But if that niotion be in a cer- 
Cain order, there followeth vivifii-ation and figura- 
tion ; a« both in living orentures bred of putre- 
faction, and in living ereatures pprfect. Hut if 
fcspirita isauc out of the body, tliere followeth 
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desiccation, induradon, coDSumpdoD, &c.; as in 
brick, evaporation of bodieft liquid, See. 

829. The means to induce and acceleiate patiefiio- 
don are, first, by adding some crude or wateiy moist- 
ure ; as in ^etdng of an j flesh, fruit, wood, wiüi water, 
&c. For contrariwise unctuous and oilj substance 
preserve. 

330. The second is bj invitadon or excitadon ; as 
when a rotten applc lieth close to another apple that is 
sound ; or when düng (which is a substance ahieadv 
putrefied) is addcd to other bodies. And this is abo 
notably seen in church-yards, where they bury mock ; 
wliere the earth will consume the corpse in far shorter 
time than other earth will. 

331. The third is by closeness and stopping, which 
detaineth the spirits in prison more than they would ; 
and thereby irritateth them to scek issue ; as in com 
and dothes, which wax musty ; and therefore open air, 
(which they call acr perflabilis^') doth preserve: and 
this doth appear more evidently in agues, which come 
(niost of them) of obstructions, and penning the hu- 
mours, which thereupon putrefy. 

332. The fourth is by Solution of condnuity : as we 
see an apple will rot sooner if it be cut or pierced; ani 
so will wüod, &c. And so the flesh of creatures aliv«^ 
where they have rcceived any wound. 

333. The fifth is either by the exhaling or by "t "^^ 
driving back of the principal spirits, which presexT^' 
the consistence of the body ; so that when their g*^^ 
emment is dissolved, every part returneth to bis nat*«-^^ 
or homogeny. And this appeareth in urine and blc^^' 
when they cool, and thereby break : it appeareth o^^ 
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in tlie gangrene, or mortification of flesh, eitfaer by 
Opiates or by intcnae l-oUIs. I coneeive also tlie same 
ctt'ect is in pestilences; for tliat tlie malignitv of tlie 
iöfecling vapour dannteth * the principal spirits, and 
tnakctli them fly and leavo tht-ir regiment ; and theti 
the Immours, flesli, and Becondaiy spirits, do dissolve J 
jtnd break, as in an anarehy. 

334, The sixth is, when 3 foreign spint, strongot 
[ more eager tlmn the spirit of the body, entcretbl 
jf body ; as in the stinging of serpents. And thia i 
i cause (generaUy) that upon all poisons fulloi 

: and we see swelüng fbllowetb also wben th»J 
a of the body itself congregate too much ; as uponfl 
B and bruises ; or wlien t)iey are pent in too mndi J 
1 Bwelling upon cold. And we see also, that thm 
Coming of pntrefaction of humours in agues^j 
, which may be counted as foreign spirits lliongliJ 
be bred within ttie body, do extinguish anjffl 
Me the natural spirits and lieat. 
, The sevonth is by sucli a weak degree of heat, 
(ettetlk tbe spirits in a little motion, but is not able 
: to digest tlie parts, or to Jssue the.spirits; as Is 
1 in äesh kept in a ruoin that is not cool ; whereas 
t cool and wet larder it will keep longer. And w»! 
tliat vivißcation (whereof putrefiiction is tbe bastardj 
ther) is efibctcd by such soft heats ; as the hatchingS 
., the heat of the womb, &c. 
. The eiglith is by the releasing of the spirits 
before were et ose kept by the soIJdness 1 
overtnre, and thereby their appetite of iseuing 
j; as in the artificial nists indueed by streng 
in iron. lead, &p. And tberefore wetting 

1 DamKtli In Ihe orighi^L — J. S. 
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hasteneth riist or patrefaction of any thing, becauae 
it softeneth the crust for the spirits to come forth. 

337. The niiith is by the interchange of heat and 
cold, or wet and dry ; as we see in the mouldering ot 
earth in frosts and sun : and in the more hasty rottin| 
of wood that is sometimes wet, sometimes drv. 

338. The tenth is by time, and the work and pro- 
cedure of the spirit^ themselves, which cannot keep 
their Station ; especially if they bc left to themselfes, 
and there bc not agitation of local motion. As we 
see in corn not stirred, and men^s bodies not exet- 
cised. 

339. All moulds are inceptions of patrefaction ; »^ 
the moulds of pics and flesh ; the moulds of oranges?* 
and lenions; wliicli moulds afterwards tum into worn»^'^ 
or more odious putrcfactions ; and therefore (commoi 
ly) prove to he of ill odour. And if the body l)e li- 
uid, and not apt to j)utrefy totally, it will cast up * 
mother in the top; as the mothers of distilled watec::::^^^* 

340. Moss IS a kind of mould of the earth and treG::^^^^*** 
But it may be better sorted as a rudinient of gennin •^^^' 
tion, to which we refer it. 



Experiment in cojisort touching prohibiting and prevm 

ing putrefaction, 

It is an inquiry of excellent use to inquite of t ^"^ 
means of preventing or staying putrefaction ; ^^f^*'' 
therein consisteth the nieuns of conservation ► ^^ 
bodies: for bodies have two kinds of dissolution^^^» 
the one by consuniption and desiccation, the otl ^^'' 
by putrefaction. But as for the putrefactions <^' 
the bodies of men and living creatures (as in aguu ^ 
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18, coDsiituptions of the luug^, impostumeH, and I 
ters both inwards and outwarda] they are a great 
[ of physic and surgery ; and therefore we will 
•rve the inquiry of tiieni to the proper place, 
lere we «hall handle medicinal experimeuts of 
all sorts. Of the rest we will now ent«r iuto an 1 
iiiquiry ; wherein inuch light may be taken from I 
that which hath been «aid of the inenns to iiiduee | 
or acceierate pulrefactioii : for the removiiig that I 
which caused putrefnction, doth prevent and avoid f 
ntretaction. 



■cking po- I 
rinti 



iiid frui 



yMitretai 

^kfiU. The first mcans uf proliibitin<; 

^^■Ktioi) is cold: tur so we see tliat meat s 

^^H last loDger unputreüed, or unsourcd, i 

^^■B in summcr : and we see that Am 

^^R in ctmsei'vatorieii of anow, keep fresh. And tbipl 

^^wttli hy tlie detentiün i>{ the spirits, and consttp»-« 

^fh of the tangible parts. 

342. The second is astinction : for astrirtion prohib- 
iifth diisolutiou; as we see (generaliy) in inediciiiM, 
whereof auch as are astringents du inhibit putrefaction: 
, by the soine reason of astringency, soine stnall 
IBti^ of oil of Vitriol will keep freali watiT long J 
patrdying. And this astriction is in a sub» 1 
tliut bath a x'irtual cold ; and it wurketk | 
tl^) by the same means that cold doth. 
148. The ihird is the excluding of tb>-' air ; and] 
in, the exposing to the air : for tliese contrariea 
lit coinetb ofien to pass) wölk the same i^ffect, 
■•ding to the natiire of tlie siibjeot maller. 8o 
Ifloe that beer or wlne, in Ijottlea dose etopped, 
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. The sixth is ihe strengthciiing of tlie spirita of 
; for as a greal heat kecpeth bodies fi-om putre- 
iion, l)ut a tepid heat inclinetb them to piitrefaction ; 
Er slrong apirit likewise preserveth, and a weak or 
^t spirit disposeth to corruption. So we find that 
K water corrupteth not so soon as fresh : and salting i 
ipysters, and powdering of mcat, kecpeth them tron | 
irefavtiun. It would hti tricd also whether chalk put I 
p water or drink doth not presen-e it from piitrefy-r 
i or speedy souring. So we aee that ätrong beer v 
i longer than sniall ; and all tlnngs that are liot and 
Fomatieal do help to preaeire liquors, or powders, &c. ^m 
which they do as well by strengtliening the spirita, a 
by soaking' out the loose moisture. 
■d47. The seventh ts Separation of the cruder partes J 
I tliereby making the body more eqiial ; for all un^J 
?ct mixtare is apt to putrefy; and watery Rub>l 
Bces are raore apt to putrefy than oily- So 
■llled waters will last longttr than raw waters ; and'] 
I that have passed tlio fire do last loiiger thaitJ 
e that have not passed the fire ; aa dried pears, &c. 
l48. The eighth is ihe drawing forth continually of 
t part where the putrefitction beginneth ; which is 
monly) the looae and watery inoislurc ; not otdy 
the reason before given, that it provoketh the radi- 
e to eume forth with it ; but because lieing 
tiued in the body, the putrefactiun taking hold t ' 
ofecteth the reat : as we see in the embaiining dead J 
; and the same reason is of preserving liorbs, OB'S 
I, or tlowers, in bran or meal. 
[49. The ninth is the comniixture of any thing t 
»re oily or sweet : for such bodies are least apt t 

1 So Id tbe original. —J. S. 
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putrefy, the air working littlo npon them ; and they 
not putrefying, preserve the rest And therefore we 
see sjraps and ointments will last longer than jnioa. 

350. The tenth is the commixture of aomewhat that 
ifl dir ; for putrefaction beginneth fint froni the spff^ 
its, and then from the moisture : and that that is diy 
is unapt to putrefy : and therefore smoke preserveth 
fiesh ; as we see in bacon, and neats' tongues, and 
Martlemas beef,^ &c. 

351. The opinion of some of the ancients, thit 
blowp airs do preserve bodies longer than other aii^ 
seemeth to nie probable;^ for that the blown aii*» 
being overcharged and compressed, will hardly recei^ 
the exhaling of any thing, but rather rei)ulse it. 1^ 
was tried in a blown bladder, v/hereinto flesh was pu-^' 
and likewise a flower, and it sorted not: for drv blt*^' 
ders will not blow ; and new bladders rather furth ^ 
putrefaction : the way wero therefore to blow stron^^! 
with a pair of bellows into a hogshead, putting ir» ^ 
the hogshead (before) that whieh you would ha.^'*^ 
preserved ; and in the instant that you withdraw t^^ 
bellows, stop the hole close. 

Experiment BoUtary touchinrf wood mhininy in the da-^^^- 

352. The experiment of wood that shineth in t^^^ 
dark, we have diligently driven and pursued : t: ^^*^ 
ratlier, for that of all things that give light here fc»^ 
k)w, it is the niost durable, and hath least appart-"^*^^ 
motion. Fire and flanie are in continual exj)enCT'^^ ' 
5ijg3ir shineth only wliile it is in soraping; and scm^'^' 



: TrtT •» «ccount of the phra-e Martlcrafts-beof, »ce Macaulay, Ilistor^ *^ 
: .\-«t r?.'^' 3Utü- •*• and xxv. 17. 
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fcp wiiila it iä in daäliing; glow-wonns liiive tiiuiej 
Bing wliilc tlioy live, or a liltle afttr. Only scsletl 
Bfislies (patreliod) spem to be of tlio same nalur*'.V 
)i shining wuod : »nd !t is true tliat all |)utrefavtioi 
l witii it an inward inotion, as well as tire or lighl 
} trtal Borted tlius: 1. The shiiiing is in mnne pi^ce 
I bright, in 80tU6 morc dini ; but tbo niost bi-ij 
b-all dutli not attain to the liglit of a glow-wona.1 
^Thr woods tliat liave been tried to shinf, are chiefij'fl 
f and willow : al^o the asli and liazle ; it luay bsV 
^oldeth in utiiers. 3. Buth ruuts aud bodies da( 

btit tbu ruois better, 4, The colour of 
Bing pMt, by day-light, is in wjme pieces white, il 
) piecea inclining to red ; which in tlie cuuntr^J 
f call thu white and red garret. 5. The part tha("^ 
leth is (tijr the must part) somewhat soft and moist'l 
; but Bomc was found to be firm and Imrd}^^ 
s it migfat be figured into a cross, or iiito beads, &C.] 
t you taust not look to have an iniage, or the lik^ 
Biy thing tliat 1« lightsome ; for even a face in iro 
4iot will not be seen, the hght coiifounding theH 
flll differences of liglitsome and darksume, whidi 
r the fignre. C. There wa» the !>hining part pared 
Wtiil yoQ eam» to that that did not shine ; but withiii 
|) days the part eontiguous began also to shine, being-J 
1 abroad in the dew ; so as it secmt-tii the putretao» J 
readeth. 7. There was other dead wood of lik»! 
, that was laiil abroad, which shiued not at tbft'9 
i but after a night*s lying abroad begun to shine>J 
'here was other wood that did fir^t aliine; and . 
fclg laid dry in the honse, wiihin five or six day« 
I the shining ; and laid abroad again. recovered tlie 
bing. 9. Shiuing woods being laid in a dry ruom, 
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within a sevcnnight lost their shining ; bnt being laid 
in a cellar, or dank room, kept the shining. 10. Tbe 
boring of holes in that kind of wood, and then laying 
it abroad, seemeth to conduce to make it shiiie : the 
cause is, for that all Solution of continuity doth help 
on putrefaction, as was touched before. 11. No wood 
liath beeil yet tried to shine, that was cut down alive, 
but such as was rotted both in stock and root wh3e it 
grew. 12. Part of the wood that shined was steeped 
in oil, and retained the shining a fortnight. 13. The 
like succeeded in some steeped In water, and much bet- 
ter. 14. How long the shining will continue, if the 
wood be laid abroad every night, and taken in and 
sprinkled with water in the day, is not yet tried. 
15. Trial was iiiiide of laying it abroad in frosty 
weather, which hurt it not. IG. There was a great 
pieoe of a root which did shine, and the shiniug 
j)art was cut off tili no more shined; yet after two 
nights, thüugh it were kopt in a dry room, it got ^ 
shining. 

Experiment solitari/ toucldny the aeceleraiion of hirth. 

363. The bringing forth of living creatures may 
accelerated in two respccts : the one, if the embryc - 
ripeneth and perfectetli sooner ; the other, if there 
some cause from the mother's body, of expulsion o ^ 
putting it down : whoreuf the former is good, an^ 
argueth strengtli ; the hitter is ill, and cometh by ac::::^ 
cident or disea.se. And therefore the ancient obse 
vation is true, that the ohild born in the seventh mont- 
doth conmionly well ; but born in the eighth munt 
doth (for the most part) die. But the cause assigne 
is fabulous ; which is, that in the eighth month shoul— ^ 
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3 the retum of the reign of ihe planet Satum, wLich 
IS Üiey say) is a jilanut maiign j whercas in the 
irenth is tlic reign of the inoon, wliich is a planet 
ropitioQS,* Bat the trne cause is, for tliat where 
lero U so grcat a prevention of the ordinär^ time, it 
tbe lastiness of the child ; but when it ia tess, it is 
ime indiäpcifiitiou of tlic niother. 

rprriment »olitary touching the acceleriUimi of ffrowth 

and stature. 
aö4. To accelerate growtli or staturc, it inust pro- 
ed citlier from the plenty of tlie nourishmeiit, or 
>in the uature of the nourühment, or from ilie quick- 
Ing and exciting of the natural heat. For the first, 
ncsa of notirishmcnt is hurtf'ul ; tbr it maketh the 
ild corpulent; and growing in brcadth ralher thun 
iieigbt. And yuu may täte an exp(;rinient from 
Ulla, which if ihey spread much are seldom tili. As 
r the nature of tlie nourishmeut : First, it may not 
i too dry i and tberefore ßhildren in dairy countries 
j wax niore tali, thaii where tliey feed more upon 
read am! flesh. There is also a received tale, that 
oiling of daisy roots in milk (whieU it is cerlain are 
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great driers) will make dogs little. But so mudi k 
trae, that an over-diy nonrishment in childhood putteth 
back statnre. Secondly, the nonrishment mnst be of 
an 0{>ening nature ; for that attenuateth the jince, tnd 
furthereth the motion of the spirits npwards. Neither 
18 it without cause, that Xenophon, in the nnrtnre of 
the Persian children, doth so mnch commend thdr 
feeding upon cardamon ; which (he saith) made them 
grow better, and be of a more active habit.' Gardi- 
mon is in Latin nasturtium^ and with us water-cnam; 
which, it is certain, is an herb that, whilst it is yoimg 
is friendlj to life. As for the qnickening of natnnl 
heat, it must be done chiefly with exercise ; and tbere- 
fore (no doubt) niuch going to school, where theysit 
so niuch, hindcretli the growth of childrcn ; whereas 
country people tliat go not to school, are commonly of 
better stature. And again men must beware how they 
give childrcn any tliing that is cold in Operation ; fcr 
even long sucking doth hinder both wit and stature. 
This hath been tried, that a whelp that hath beöi 
fed with nitre in milk, hath become very h'ttle, but 
extreme lively : for the spirit of nitre is cold. And 
thougli it be an excellcnt mcdicine in strength of years 
for Prolongation of lifc, yet it is in cliildren and young 
creatures an cnemy to growth ; and all for the same 
reason ; for heat is requisite to growth ; but after t 
man is come to his middle age, heat consumeth the 
spirits ; whicli the coldness of the spirit of nitre doth 
help to condense and correct. 

1 Xcnophon, CyropiBd. i. 2. 
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Experimenis in conaort tmtehing mlphur and mercury, 
two of Paracflsus' Prtnäplet. 

There lie Iwo gn^jit lamilies of things. Ytm 
iiiay temi them by several uames ; sulphureous aiid 
merrurial, which are the chemiitt's wnrda (for as 
for their sal, whicli is their third Priiiciple, it is ti 
Compound of the other tvro) ; inflanimabte and not 
inflaiiiinablv ; matnre and erude ; oily aTid watery. 
For we see that in subterranies th^re are, as the 
Äthers of their tribes, brinistone and niercury ; in 
vegetables and üving creaturts there ia wat^r and 
oil ; in the inferior order of pneumaticals there ia 
air and flanie ; and in the .superior there is the 
budr t>f the stnr aud the pure sky. And these 
poirs, thoagh ihey be «nlike in the primitive dif- 
ferenceg of matter, yet they seem to have niany 
eoiiseiits : for mercury and suipbur are princlpal 
Uiaterials of nielals ; vvater and oil are principu) 
rnatenals of vegeinbtes and aniinals, and seein to 
lifler hut in maturation or conroction : flanie (in 
irnlgar opinion) Is but air incensed ; and they both 
bave quicknesa of motioi], and facillty of cession, 
canch alike : and the interstellar sky (though the 
nptnion he vain, thnt the star is the denser pnrt of 
bis orb) hath notwithstanding so much affinity wilh 
the stur, that there is a rotation of that, as well as 
fjf ih« Star, Therefore it is one of the greatest 
tiialiu iiaUtrrP, to turn water or walery juioe 



l 'S.* 



^ XATURAL HISTORY. 

2: : •• - y j"^^'^ • greater in iiature, than to 

^^^ . ...^ •: quicksilver into ffold. 

tni a . ^ T & 

iin 

luv 
• • 
IS \ 

x\\i- 

grr. 
moi 

is fi 
lioat. 
iure 
so m 

\u*ttor 

• 

Tln-^ l»a 

th..ui:lj it ^»* .^'' . ^>h bare a kind of fatness or oil. 
t*nr vi"l''^V^'^^ • "i' ijc::^ fe in thc dulcoratiüii of some niet- 

wa-^ou : t'»i* ^^'' \ ^^jj.aon of Version of water into a more 
man w r'>nu' ^'' " ^^Jigestion; for oil is almost notliin): 
„nt.: wl»i^^^ ^'^^ ''^jjsied; and tliis digestion is prin- 
,,\u to rnnaiiiM' a -^^jj ijg^t ^^^^^ j^^^ ^.^j^^^ ontward 
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nunicate thcir naturo with tlic rest. Dicrestion also is 
itrongly effected by direct assimilation of bodies crude 
nto bodies digested ; as in plants and living crcatures, 
irbose nourishment is far more crudc than tlieir bodies : 
)iit this digestion is by a great coinpass, as hath been 
nid. As for the more füll handling of tliese two priu- 
nples, whereof this is but a taste, (tlie inqiiiry of wliich 
M one of the profoundest iiiquiries of nature), we leave 
it to the title of vei-slon of bodies ; and likewise to the 
dtle of the first congregations of matter ; which, like 
i general assembly of estates, doth give law to all 
bbffiefl. 

Experiment Bolitary touching cliameleon«} 

860. A chameleon is a creaturc about the bicrncss 

Ür an ordinary lizard : his head unproportionably big : 

bis eyea great : he moveth his head without the writh- 

mtt of his neck (which is inflexible) as a bog doth : 

U^ back crooked ; his skin spotted with little tumours, 

Ißis' eminent nearer the belly ; his tail slender and 

long: on each foot he hath flve flngers, three on the 

St^fslde, and two on the inside ; his tonguc of a mar- 

iXfiotis length in respect of his body, and hollow at 

the end ; which he will launch out to prey u])on flies. 

w baloar green, and of a dusky yellow, brigliter and 

wUtar towards the belly ; yet spotted with bluc, white, 

i^'itid. If he be laid upon green, the green predomi- 

Wl ; if npon yellow, the yellow ; not so if he be 

nfoa Uoe, er red, or white ; only tlie green spots 

i1iil[iiliin !■ taken (Vom Scaliger, Exercit. adv. Cnrdnn. 19ß. 4. 

'Itioa in magic '* at the end of the para^^^raph \» ^\\i^\ with a 

ion l»f Fliny, xxviii. 29. That the biimiuR was to be on the 

^ pnbftUjr niggvstod by the words " in tegulis " in the latter 
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received a more orient lostre ; laid iipon Uack, bi 
looketh all black, though not withont a mixtnre of 
green. He feedeth not only upon air, (tboogh Uni 
be bis prindpal sustenance,) for sometimef he takedt 
flies, as was said ; yet some that have k^t chamdeon 
a wbole year together, conld never perceive that ever 
they fed upon any thing eise bnt air, and mi^t olh 
serve tbeir beilies to swell after tbey had exhauted 
tbe air ; and closed tbeir jaws ; which tbey open coDr 
monly against tbe rays of tbe sun. Tbey have a 
foolisb tradition in magic, that if a cbameleon be harnt 
upon tbe top of an bouse, it will raise a tempest ; snp- 
posing (according to tbeir vain dreams of sympathiw,) 
because be nourishetb with air, bis body sbould Iiave 
great virtue to makc Impression upon tbe air. 

Experiment solitary touching subterrany jires} 

361. It is reported by one of tbe ancients, that in 
part of Media there are eruptions of flames out of 
])Iains ; and that those flames are clear,' and cast not 
forth such smokc and aslies and pumice, as moiintain 
flanies do, The reason (no doubt) is, because tbe 
flame is not pcnt as it is in mountains and earthquakes 
whicli cast flamc. There be also some blind fir« 
under stone, which flame not out, but oil being poured 
upon them tliey flamc out. The cause whereof is, for 
that it seemeth the fire is so choked, as not able to 
removc the stone, it is hcat ratber than flame ; which 
nevertbeless is sufficicnt to inflame the oil. 

Ejcperiment solitary touching nitre, 

362. It is reported, that in some lakes ^ the water b 

1 riiuy, ii. 110. ^ Kamely, lake Pesa. Arist. Probl. xziü- 40- 
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Bo nitroas, as, if foul clothes be put into it, it acoureth 
tbera of itself ; and if they slay any whit long, thpy 
mouIJer away. Anil ihe spouring virtne of nitre is 
the moro to be nuted, bccaase it is a body cold ; und 
we see warm water scouretli better than cold. Bat 
the cause ia, for ihat it hatb a subtile spirit, which 
spvoreth and dividoth any thing tliat is foul and vi»- 
«eos und sticketli upon a bndy. 

riTnent »olitary toucking r.ongealaig of air. 
, Take a bladder, the greatest you ean get ; fill 
Kill of wind, and tie it about the neck wjth a silk 
t1]r«ad waxed ; and upon that put ükewise wax verj 
cinae ; so lliat wheii tbe neck of the bladder drieth, no 
uir may possibly gct in nor ont. Theo bury it three 
or four foot undor the earth in a vaidt, or in a coti* 
servalory of snow. the snow being niade lioUow about 
the bladiltT ; and after some füitnight's distauce, ae« 
whether the bladder be stirunk; for if it be, tben it 
i« piain that the coldness of the earth or snow hath 
Condensed tbe air. and bronght it a degree nearer to 
water : which is an experiment of greal consequence. 



! tolitart/ hmching amgealing of wat&r itOo 
a-gstal. 



It is a report of some good credit, that in deep 
arca tlicre are pensile crystals, und degreea of crystal 
that drop from abovc ; and in some other (tliough 
more rarely) that rise from below : whiih though it 
inn chiefly the work of cold, yot it raay be thnt water 
liial passcili tfirougli ihe earth gatbereth a nature more 
aUnmy, and fitter to coiigoa! and bcconie solid, than 
itself. ThiTclbfü trial noiild be made, to lay 
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a heap of earth, in grcat frosts, upon a hollow vesseL 
pntting a canvas between, that it falleth not in: and 
pour water upon it, in such quantity as will be snre to 
soak through ; and sce whether it will not make an 
hardcr icc in thc bottom of the vessel, and less apt to 
dissolvc, than ordinarilj. I suppose also tbat if ynn 
make thc earth narrower at the bottom tlian at the 
top, in fashion of a sugar-loaf , reversed, it will hdp 
the experiment. For it will make the ice, where it 
issueth, less in bulk ; and evermore smallness of quan- 
tity is a help to vcrsion. 

Experiment BoUtnry touching preserving of rose-ieavei, 

hoth in cohur and »melL 

36o. Take damask roses, and pull them ; then drr 
tliem upon the top of an liouse, upon a lead or terrace, 
in the hot sun, in a clear day, between the hours 
(only) of twelve aiul two, or thereabouts. Then put 
them into a swcet drv earthen bottle, or a glass, with 
narrow niouths, stuffing them close together, but with- 
out bruising : stop the bottle or glass close, and these 
roses will rctain not only their smell perfect, but their 
colour fresh, for a year at least. Note, that notliing 
doth so mu(!h destroy any plant or other body, cither 
by putrefaction or arofaction, as the adventitious mois- 
ture wliich hano-eth loose in the bodv, if it be not 
drawn out. For it betrayeth and tolleth forth the 
innate and radical moisture along with it, when itself 
goeth forth. And therefore in living creatures, mod- 
erate sweat doth preservc the juice of the body. Note 
that these roses, when you take them from the drV' 
ing, have little or no smell ; so that the smell is * 
second smell, that issueth out of the flower afterwards. 
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rimenU in consort (oticAing the confinuiiiice of 

ßa,,„. 
. The continuance of 6&me, according unto the 
rsity of the body inflanied, and other circiimstances, 
i worthy the incjuirj* : cliiefly, for that thoiigli flante 
be (almost) of a momentany lasting, yet it receivoth 
tlie more and tlie lese: we will first therffore speak 
(at large) of bodies inflamed wbolly and immediately, 
withont any wick • to help the inflammation. A spoon- 
fiil of Bpirit of wine, a. little beattd, was taken, and it 
bunit as long as came to one buiidred and sixti.'en i 
puIses. The same quantity of spirit of wine mixed | 
with llio sixlh part of a »poonftil of nitre, bumt but J 
to the Space of ninety-fonr pulses. Mixed witli tlie ^ 
like quantity of bay-salt, eighty-three pulses. Mixed ' 
with tlie like quantity of gunpnwder, which dissolvi 
into a blafk watcr, onc hundrcd and ten pulses. A ' 
cubi; or pellet of yollow wax was taken, as niuch as , 
half tht: spirit of wine, and act in the mid.st, and it 
hurnt only to tho Space of eighty-aeven pulses, Mixed 
with the sixth part of s spoonful of milk, it bnrnt to 
the s[iacQ of one hundred pulses; and the milk was 
crndlüd. Mixed with the sixth ])art of a sjioonftil of 
waifir, it burnt to the space of eighty-six jiulses ; with ' 
nn equal quantity of water, only to the Space of four ' 
i'ulses. A amall pebble was laid in tlie midst; and the 
iiit of wine bumt to the Space of ninety-fonr pulses. ( 
'- piece of wood of the bigness of an arrow, and aboot 
■ tinger'a leiigth, was set up in the midst, and the spirit 4 
I wine burnt to the Space of nincly-four pulses. So ( 
iii^i llie spirit of wine simple endnred the longest ; and " 

1 la the original tliis Word is ulwaya spull aiekc. — J. 8. 
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the spirit of wine with the bay-salt, and ihe equil 
quantity of water, were the shortest. 

867. Consider well, whether the more speedj going 
forth of the flame be caused by the greater yiffm of 
the flame in buming ; or by the resistance of the body 
mixed, and the avcrsion thereof to take flame ; wbich 
will appear by the quantity of the spirit of wine thtt 
remaineth after the going out of the flame. And it 
seemeth clcarly to be the latter ; for that the mixtore 
of things least apt to bum is the speediest in going oat 
And note, by the way, that spirit of wine, bumed tili 
it go oiit of itsclf, will bum no more; and tastedi 
nothing so hot in the mouth as it did ; no, nor yet sour 
(as if it were a degree towards vinegar), which bumt 
wine doth ; biit flat and dead. 

368. Note, that in the experiment of wax aforesaid^ 
the wax dissolved in the buming, and yet did not in- 
corporate itself with the spirit of the wine to prodoce 
one flame : but wheresoover the wax floated, the flame 
forsook it, tili at last it spread all over, and put the 
flame quite out. 

369. The experiments of the mixtures of the spirit 
of wine inflamed, are things of discovery, and not of 
use : but now we will speak of the continuance of 
flames, such as are used for caiidles, lamps, or tapers; 
consistiiig of inflammable matters, and of a wick that 
provoketli inflammation. And this importeth not onlv 
discovery, but also use and profit ; for it is a great sav- 
ing in all such liglits, if they can be made as fair a«d 
bright as othcrs, aiul yet last longer. Wax pure made 
into a candle ; and wax mixed sevcrally into candle- 
stuff witli the particuhu-s that follow, (viz., water, aqua- 
vitae, milk, bay-salt, oil, butter, nitre, brimstone, saw- 
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danf) ; every of tliese bearing a sixth part to tlie wax ; 
and fvery of these candk^s inixed, being of the same 
weiglil and wiik with ihe wax pure; proved thus in 
the buming and lasting. Tlie swittesl in consumiiig 
was tlittt wilh saw-du9t; which first buraed feir tili 
somu part of the candle was coiisatned, and the dust 
gttthered abuut tlie snastu ; ' but tlicn it made the 
snaste big and long, and to burn dnskislily, an<l the 
candle naäted in half the time of the wax pure. The | 
ooxt in swiftness werc the oil and biitter, which cuii- 
siuned by a fifth jiart swifter than the pure wax. Then I 
foUowL'd in swiftnesa the clear wax itself. Then th* I 
bay-salt, which lasted about an eighth part longer than 1 
the ciear wax, Then folKiwed the aqua vit«, wlJchl 
lasted about a fifVh part louger than the clear wax. 
Then fullowed the milk, and water, with little di'öer- J 
unt-e from the aqua vita;, but the water slowest. And J 
in those fbur last, the wick woutd spit forth liitle aparks. ' 
For tin.' nitre, it would not hold lighted above som«- 1 
Iwelve pulses ; but all tliu while it would spit out por- 
tions of flaine, which aflerwards would go out into a 
vapour, For the brinistone, it would hold lighted 
much about the sanic time witJi the nitre; but then 
aft«r a little while it would harden and cakt- aboul th& ■ 

snastfi ; so that the mixture uf baj-salt with wax will \ 

\rin an eighth part of ihe time of lasting, and the | 

viaier a fifth, 

370. After the sevcral niatenale were Iried. trial \ 

likewise made of scveral wicks; as uf ordinary cotton, I 
: '■ving thread, rusb, silk, straw, and wood. The silk 
inw, and wood would flamc a little, tili ihey cai 
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the wax, and then go out : of the other three, the 
thread consumed faster than tbe cotton, by a sixth ptit 
of time ; the cotton nezt ; then the msh connmied 
slower than the cotton, by at leaat a third part of time. 
For the bigness of the flame, the cotton and thread 
caat a flame much alike: and the rush mach less and 
dimmer. Quoere, whether wood and wicks both, as ö 
torches, consume faster than the wicks simple, 

871. We have spoken of the several materials, and 
the several wicks: bnt to the lasting of the flame it 
importeth also, not only what the material is, bot in 
the same material whether it be hard, soft, old, new, 
&c. Good housewives, to make their candles burn tbe 
longer, iLse to lay them (one by one) in bran or flonr, 
which make them harder, and so tliey consume the 
slower: insomuch as by this means they will outlast 
other candles of the sanic stuff almost half in half« 
For bran and flour have a virtue to harden ; so that 
both age, and lying in the bran, doth help to the last- 
ing. And we see tliat wax candles last longer than 
tallow candles, because wax is more firm and hard. 

372. The lasting of flame also dependcth upon the 
easy drawing of the nourishment ; as we see in the 
court of England there is a Service which they call 
Allnight ; which is (as it were) a great cake of wax, 
with the wick in the midst ; whereby it cometli to pasSi 
that the wick fetcheth the nourishment further off. 
We see also that lamj>s last longer, because the vessel 
is far broader than the breadth of a taper or candle. 

373. Take a turreted lamp of tin, made in the form 
of a Square : ^ the height of the turret being thrice as 
much as the lengtli of the lower part whereupon the 

1 Sqmre in the original. — J. 8. 
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Ismp stanclelh : inake ünly une hole in it, at the end 
of ihe retum fiirtliest frwn the tuiret. Reverse it, and 
fi]l it tnll of oil by that hole ; and then set it upright 
agam ; aod put a wick in at ihe hole, and ligliten it : 
you »liall find that it will bani slow, and a long time : 
which is caused (as was said last Lefore) foi' that thä 
flame fctchoth the nonrishnient afar off. You allall 
^nd also, that as the oil wast«th and descendcth, so the 
-■■]■ uf llie tarret by littlc and llllle filleth with air; 
l:Jrli is caused' by the rarefaction of the oil by the 
lt. It were worthy the Observation, to maku a hole 
iii tili! top of the turret, and to try wheii the oil 
almoet consumed, whether tlie air made of the oil, if 
yoa jiDt to it a flame of a candk-, in the lotting of it 
torth will inflame. It were good also to have the lamp 
madi^, not of tin, bnt of glass, tliat you niay see how 
the vajiour or air gathereth by degre^a in tlic top. 

S4. A fourth point that iniporlelh the lasting of 
lame, is the closeness of the air whcrein the fiame 
Bth. We see that if wind blowetli upon a candle 
Hwasteth apace. Wo see also it lastcth loiiger in a 
latitburn than at laige. Aud there are traditions of 
famp s and candlea, that have bumt a very long time in 
^|p and tombs. 

^^■6. A fiflh point that importeth the lasting of die 
ll^e, is the nature of the air where the flame biim- 
«th ; whether it be cold or hut, nioist or dry. The air, 
Ü' it bo vcr^' cold, irritateth the flame, and maketh it 
burn more fiercely (as fire scorcheth in frosty wealh- 
lt) and so fiirthereth the consiimpiion. The air 
ont-e hcated (I cuncelve) maketh the flame burn more 
lliid.Iy. and so helpeih the continuance. The air. if it 
, is indiflerent : the air, if it be inoisl, doth in a 
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d^ree quench the flame (as we aee lighta will go oot 
in the damps of mines), and howsoever maketh it ban 
more dtdiy, and so helpeth the continuance. 

Experiments in oonsart Umehing burials ar intfutiim iff 

divers hodies in eariJu 

376. Burials in earth serve for preservation, ind 
for condensation, and for induration of bodies. And if 
you intend condensation or induration, you may buij 
the bodies so as earth may touch them ; as if yoa wiU 
make artificiai porcelain, &e. And the like you nuy 
do for conservation, if the bodies be hard and solid; 
as clay, wood, &c. But if you intend preservation 
of bodies inore soft and tender, tlien vöu must do 
one of these two : either you must put them in cases, 
whereby they may not touch the earth ; or eise you 
must vault the earth; whereby it may hang over them 
and not touch them : for if the earth touch them, it 
will do more hurt by the moisture, causing them to 
putrefy, than good by the Virtual cold, to conserve 
them ; except the earth be very dry and sandy. 

377. An orange, lemon, and apple, wrapt in a linen 
clotli, being buried for a fortnight's space four foot deep 
within the earth, though it were in a moist place and a 
rainy time, yet came forth no ways mouldy or rotten, 
but were become a little harder than they were ; othe^ 
wise fresh in their colour ; but their juice somewhat 
flatted. But with the burial of a fortnight more they 
became putrefied. 

378. A bettle of beer, buried in like manner as 
before, became more lively, better tasted, and clearer 
than it was. And a bottle of wine in like inanner. 
A bottle of vinegar so buried came forth more lively 
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i more odoriferous, smelling alinost like a vio- 
And afler t)ie wbole month'« burial, all tlie 
mre« <'ame tbrth as Iresh and livdy, if nut better 
t)iaii bffore. 

379. It were a profitable experimeiit tci preserve 
oranges, lemoiis, am! poniegranates, tili suinmor ; for 
tlteu tlieir price will be miglitily increased. This may 
be done, if you put ibem in a pot or vessel well cov- 
ered, that tbt- moisture of the eartb come not at thera ; 
or eise b_v puttliig tbein in a conservatory of snow. 
And generally, wliosotver will make experiments of 
cold. let bim be provideil of tliree tlnngs ; a eonserva- 
lory of snow ; a good large vault, twenty foot at least 1 
ander tbe ground ; and a deep well. 

tO. Tliere hath been a tradition, that pearl, and 
I and tnrquois-stone. tbat have lost tbeir colouni, 
be recovered by biirying in the cartb ; wbicb is a 
j of great profit, if it would sort : bnt upon trial 
of six Wecks' burial, there followed no eriect. It were 
jl«od to try it in a deep well ; or in a conservatory 
mow, where the cold may be more constringent j 
> make the body more united, and thereby more 



mmt »olitary bniching the affecU i 
front »evercd icind». 



8 boiMüg 



pl. Men's bodies are heavier, and less disposed lo 

t when soutliem winds bluw than wlien north- 

The cause is, for that when tlie southem winda 

; the huinours do (in Boine dcgree) melt and wax , 

i, and ao flow into the parts ; aa it is seen in wood i 

f Other bodies. which, when the aouthern winds ' 

, do »wuU. Beaides, tbe niotiun and aciivity of 
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the bodv consisteth chieflj in the sinews, which, when 
the soathem wind bloweth, are more lelax.^ 

Experiments soUtary Umehing mnter and wmmer lidb- 

n€$»e$» 

382. It is coinmonly seen, that more are sick in tbe 
Summer, and more die in the winter ; except it be in 
pestilent diseases, which commonlj reign in sommfr 
or autumn. The reason is, becanse diseases are hcd 
(indeed) chiefly bj heat; bat then tbqr are cored 
most by sweat and purge ; which in the summer com* 
eth on or is provoked more easilj. As fbr pestilent 
diseases, the reason whv most die of them in srnnmer 
is bt^cause thev are bred most in the srnnmer : for oth- 
erwise those that are touched are in most danger in 
the winter- 

Experime»t soUtary toucliing pestilential seoioni. 

383. The general opinion is, that years hot and 
moist are most pestilent ; upon the superficial ground 
that heat and moisture cause pntrefaction. In Eng- 
land it is found not true ; for manv times there have 
been great plagues in dry years. Whereof the cause 
may be, for that drouglit, in the bodies of islanders 
habituate to moist airs, doth exaspcrate the humours, 
and maketli them more apt to putrefy or inllame: 
besides, it tainteth the waters (commonly), and mak- 
etli them less wliolesome. And again in Barbans 
the plagues break up in tlie summer months, when 
the weather is hot and drv. 

1 The Statement in this and the next two parograph» u from Amt. Prob- 
i. 21. 24. and 25. 
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iriment aolüar^ touehing an frror retxivfd aiout 
epidcmicat diteatei. 

. Many diseases (both epiclemical and othm) 
fiirtli at particutai' tirnes. And tfae cause is 
ftilsely imputed to tlie constitation of tlie air at that 
time when tliey break fortli or reign ; wherea» it pro- 
coedeth (indeed) from a precetlt-iit aequeneo and seriea 
of the scasons of the year : and thorefore Hippncrates i 
in liis prognostica dotli make good obiervations of the ■ 
(iispiises tliat etisuc; upon the iiatiire of the pi-eceJcnl 
'11' seasons of the year.^ 

Arpariment »olilary toaching the älteralion or preierva- 
^^- ti/M of litjiwr» in weih or deep vaults. 

^^Hß. Trial liath bL'en made witli eartlien botttes well 
^^^ed, hangcd in a weit of twenty fathoin deep at 
the least ; and some of the bottles Iiave been let down 
into the water. some otht-rs bave banged above, within 
about a fäthom of the water ; and the Ii<)uor3 so tried 
bave been beer (not new, biit ready for drinking), and 
wine, and milk. The proof hath been, that both the 
heet and tlie wine (as well witbin the waler as above) 
have not bcen palled or deuded at all ; but as guud or 
aomcwhat botter than bottles of the same drinks and 
BtaJfiness kept in a cellar. Bnt those which did hang 
above water were aiipai-ently the best ; and tliat beer 
did äower a little ; whei'eas tliat under water did not, 
t. were fresh, Tlie milk suured and begaii to 
Nevertheless it \s trno, tluil there is a village 
is,' whero in deep caves they do thicken milk, 
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r '«f ^vr: ^^» it becpmeth very pleasant : which was 
^JBT ransv ^ ^hh trial of hanging milk in the well: 
1^ mar 7r>:f was naught ; neither do I know whether 
r mik in those caves be first boiled. It were good 
e^*efiR :<• TTY it with milk sodden« and with creim; 
rar rxiac milk of itself is such a Compound body, of 
rrsaiL. rords, and whey, as it is easily turned and dis- 
sir"*L. It were good also to try the beer when it is in 
vTji-^ üu: it may be seen whether the hanging in the 
^üL iril Accelerate the ripening and clarifying of it 



Eipmment %olitary touching stutting} 

I.S*w Divers, we see, do stut. The cause may be 

ji zL'-.f^y the rofrigeration of tlie tongue ; wherebvit 

> 'r-xs ij't to move. Aiid tliorefore we see tliat nat- 

u"-! > i> i:enerallv stut : and we see that in th<ise that 

sr^ -. .: :::ov drink wine nioderatelv, tliev stut less, be- 

ri>< :: heateth : and so we slv, that thev tliat stut 

:• <u: niore in tlie first öfter to s])eak than in con- 

"T .üT.vV : because tho tongue is by motion soniewhat 

Tirtrc«.:. In some also, it may be (though rarely) the 

::•; -.ri-ss of tlie tongue ; which likewise maketh it less 

i..c :.* uiove as well as cold : for it is an aftcct that 

,- u.>,:h to some wise and great men ; as it did unto 

>i .^<.^* who was Ihvjuoe prcpjM'ditiV ;^ and many stut- 

?;•> wo find) are very choleric men ; choler inducing 

i :*^r.oss in the tongue. 

Krjh'i'hnnifs hi co?tsr»ji tonching smells, 
:>*. Smells and other odours are sweeter in the air 

-.,.". njk.'.' ?r KiMy in the way höre ilo^rrH.,,!, and probably n-^cmbling 
• >- ^ 1- . i *: F.lir.burjsh Corstophino iTtain. 

Stt ..-?<. :>c. xi. 54. 2 ExoduB, iv. 10. 
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at some distance, than near the nose ; as Iiath been 
partly touched heretofore. The cause is double : first, 
the finer mixture or incorporation of the smell : for we 
see that in sounds likewise, they are sweetest when we 
cannot hear every part by itself. The other reason is, 
for that all sweet smells have joined with them some 
earthy or crude odours ; and at some distance the 
sweet, which is the more spiritual, is perceived, and 
the earthy reacheth not so far.^ 

388. Sweet smells are most forcible in dry sub- 
stances wlien they are broken ; and so likewise in 
oranges or lemons, the nipping ofF their rind giveth 
out their smell more : and generally when bodies 
are moved or stirred, though not broken, they smell 
more ; as a sweet-bag waved. The cause is double : 
the one, for that there is a greater emission of the 
spirit when way is made ; and this holdeth in the 
breaking, nipping, or crushing ; it holdeth also (in 
some degree) in the moving: but in this last there 
IS a concurrence of the second cause, which is the 
impulsion of the air, that bringeth the scent faster 
lipon US. 

889. The daintiest smells of flowers are out of those 
plants whose leaves smell not ; as violets, roses, wall- 
flowers, gilli-flowers, pinks, woodbines, vine-flowers, ap- 
ple-blooms, limetree-blooms, bean-blooms, &c. The 
cause is, for that where there is heat and strength 
enough in the plant to make the leaves odorate, there 
the smell of the flower is rather evanid and weaker 
than that of the leaves ; as it is in rosemary flowers, 
lavender flowers, and sweet-briar roses. But where 
there is less heat, there the spirit of the plant is di- 

1 Axist. Prob. xii. 1. and S. 
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gested and refincd, and severed finom the grosser juioe, 
in the efflorescencc, and not before. 

390. Most odours smell best broken or cnished, u 
hath been said : but flowers pressed or beaten do leese 
the freshness and sweetness of their odour.^ Tbe 
cause is, for that when they are crushed, the grosser 
and more earthy spirit cometh out witli the fiuer, and 
troubleth it ; whereas in strenger odours there are no 
such degrees of the issue of the smell. 

Uxperiments in consort touching the goodneis and 

cfioice of water. 

391. It is a thing of vcry good use to discover the 
goodness of wiitei-s. Tlie taste, to those that drink 
water only, doth sonicwhat : but other experiments are 
more sure. First, try waters by weight ; whcrein you 
may find some diftereiice, tliough not much ; aud the 
Hghter you may account the better. 

392. Secondly, try tliem by boiHng upon an eqaal 
firo ; and that wliicli consumeth away fastest, you may 
account the best. 

393. Thirdly, try tliem in scveral bottles or open 
vessels, inatches in every thing eise, and see which ot 
theni last longest withuut stench or corruption. And 
that which holdeth unputrelied longest, you may likt*- 
wise account tlie best. 

39-4. Fourtlily, try them by making drinks strongtT 
or smaller with. the samc quautity of malt ; and you 
mav conclude that that water which niaketh the 
stronger drink is the more concocted and nourisliingl 
though perhaps it be not so good for medicinal use. 
And such water (commonly) is the water of large 

1 Arist Prob, xxxiii. 3. 
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larigable 



of Ktandiiig watec ; for 



1 and likewise in large and clea 



ipon 



both tliem tliv s 
r sma1l I 



; power than npon tountain-) or small nvers. 
And I conceive tliat ehaik-water is next tljeni tlie best 
for going fiirthcst in drink: für that also helpeth coii- 
coction ; so it be out of a decp well j for thcn it caretb 
the rawness of the water ; but chalky water, towarda 
ihe top of tiie earth, is too fretting ; as it appearuth io i 
laundrv of clothes, whlch wear out apace if yoti uw { 
such waters. 

395. Fiftlily, the housewivea do find a differenee in 

ii'.TB, for the bearing or not bearing of aoap: and 

I- likely ihat the more (ät watur will bear BOap best; 

■I the hungry water doth kill the unctuous natura of 

Um aoap. 

, Sixthlj-, yon may make a judgment of wate» | 
^ing to the place whence they spring or corae; 
e min-water is by the physicians esteemed the finest 
nnd the best ; but yet it is said to putrefy soonest ; 
which is likely. because of the fineness of the spirit: 
and in ronservatories of rain-water (such as tliey 
have in Venice, &c.) they aVe found not so choice 
walers; the worse, perhaps, because they are covered 
aloft. and kept firom the sun. Snow-water ia held un- 
wholeaome ; insoniucli as tlie people that dwell at the 
litot of the SDOw-niountains, or otherwiao upon the 

Kt, (cspecially the women,) by drinking of snow- 
■, have great bags hanging nnder their thruats.' 
hongb it U ftt Icatt verv dooblAil if >nn«-wa(cr prodiiw« ibe in- 
of Ihe thjroid glsnd bete nfemd to. yet il i» dliRi;ull nnl lo 

It b> fonnd Io euxit in piits nt South ATuerica. in wMcb Ihere t* 
aKhouRt) (he betgbt abor« [he sea is much tcrcili-r tlian UM of 
TkUeva. BoDasingauli hu luggiulcd a b^^lhoali. — aaowl/. 




850 NATURAL fflSTORY. 

Well-water, except it be upon chalk, or a very plenti- 

M spring, maketh meat red ; which is an ill sign. 

Springs on the tops of high hüls are the best : for botb 

tbej seem to have a lightness and appetite of mount- 

ing; and besides, they are most pure and unmingied; 

and again are more percolated through a great spacc 

of earth. For waters in Valleys join in effect under 

ground with all waters of the same level ; whereas 

Springs on the tops of hills pass though a great deal of 

pure earth, with less mlxture of other waters. 

397, Seventhly, judgment may be made of waters 
by the soil whereupon the water runneth ; as pebble is 
the cleanest and best tasted ; and next to that, clay- 
water ; and thirdl y, water upoii chalk ; foiirtlily, that 
upon sand ; and worst of all upon mud. Neither may 
you trust watei*s that taste sweet, for tliey are com- 
monly found in rising grounds of great cities, which 
must needs take in a great doal of filth. 

Experiment »olitarf/ touchirnj the temper ate heat under 

the equinoctlal,^ 

398. In Peni, and divers parts of the West \w&^^ 
though under the line, the heats are not so intolerable 
as tliev be in Barbar v, and the skirts of tlie torrid 
Zone. The canses are, fii'st, the great hrizes which the 
motion of the air in great circles (such as are undor 
the girdle of the world) produceth ; which do refrig- 
enite; and therefore in those j)arts noon is nothing 

ihXL ihc diinini$hfd qiiantity of air whicli in o<)nse<iueure of diinliii'b«^ 
LMpherical pressure i» contaiucd iu water at high h»vels, may b« the 

— w of the phenuiueaou. 

I rhii pan^niph ijj taken from Acoi»ta's account of the cliniate «»f IVru. 
cvoruse^i ia the »eci^iid biK.k of his HUtonj of tht Jndit$. In tbe //iV«'^' 
^'^sntunm BaooB hu oflen quoted him. 
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80 hot, when the brizes are great, as about nine or 
ten of the clock in the forenoon. Another cause is, for 
that the length of the night, and the dews thereof, do 
compense the heat of the day. A third cause is the 
stay of the sun ; not in respect of day and night (for 
that we spake of before), but in respect of the season ; 
for under the Une the sun crosseth the line, and maketh 
two Summers and two winters ; but in the skirts of the 
torrid Zone it doubleth and goeth back again, and so 
maketh one long summer. 

Mcperiment solitary touching the coloration of Uack and 

tavmy Mooth. 

899. The heat of the sun maketh men black in 
8ome countries,^ as in -^thiopia and Ginny, &c. Fire 
doth it not, as we see in glass-men, that are contihually 
about the fire. Tlie reason may be, because fire doth 
lick up the spirits and blood of the body, so as they 
exhale; so that it ever maketh men look pale and 
sallow ; but the sun, which is a gentler heat, doth but 
draw the blood to the outward parts, and rather con- 
cocteth it than soaketh^ it; and therefore we see that 
all ^thiopes are fleshy and plump, and have great 
Ups ; all which betoken moisture retained, and not 
drawn out. We see also, that the Negroes are bred 
in countries that have plenty of water, by rivers or 
otherwise; for Meroe, which was the metropolis of 
iBthiopia, was upon a great lake ; and Congo, where 
the Negroes are, is füll of rivers. And the confines of 
the river Niger, where the Negroes also are, are well 
watered : and the region about Capo Verde is likcwise 

1 Arist. Prob, xxxviii. 8. 

« So in the original a« in Exp. 346. and in other place«. — J. 8. 
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S! uic. i:i5oi]iuch as it is pestilent through moisture ; bat 
ziK .->antries of tlie Abyssenes, and Barbar}', and 
?=r3. where they are tawny, and oHvaster, and pale, 
AT- ^nerally more sandy and dry. As for tlie -älthi- 
-.ce?, as they are plump and fleshy, so (it may be) 
il^y are sanguine and riiddy coloured, if tlieir black 
<^:n would suifer it to be seen. 

Uri'TrimoU BoUUiry touchint) motion öfter the instant of 

death. 

-••>.'. Sorae creaturcs do move a good while after 
tirir head is off, as binls ; some a very little time, as 
men and all bqists ; some move, though cut in several 
pleces, as snakes, eols, worms, flies, &c.. First, tliere 
tore, it is certain, that the immodiate cause of doath^ 
i< the resolution or extingui>liment of the spirits; and 
tbat the destruction or curniptiou of the orginis is but 
ihe meiliate cause. But some organs are so poivmj>- 
lorily necessarv, that the extingiiishment of the spirits 
doth speedily foUow ; but yet so as there is an interim 
of a small time. It is ri*ported by one of the aiicieiits, 
of credit, that a sacrificed beast hath lowed after the 
heart hath been severed ; and it is a report also of 
civdit» that the head of a pig hath been ojjened, and 
the brain put into the palm of a nian's band, trem- 
bling, without breaking any part of it, or sewriiig i^ 
tK>m the marrow of tlio back-bone, during whitli tinie 
ihe pig hath been, in all aj^pearance, stark dt-a«!, JinJ 
without motion ; and after a small time the bniiii liath 
U'ou replaced, and tlie skull of the pig closed, aiul tlif 
pig hath a httle after gone about. And certain it iv 
tb.at an eye upon revenge hath been thrust fortli, so as 

^ .Vri*t. l*rob. X. 69. 
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it hanged a pretty distance by thc Visual nerve ; and 
during that time the eye liath boen without any power 
of sight ; and yet after (being replaced) recovered sight. 
Now tlio sj)irits arc cliiefly in the head and cells of the 
brain, which in nien and beasts are large ; and there- 
fore, when the head is ofF, they move little or nothing. 
But birds have small heads, and thercfore the spirits 
are a little more dispersed in the sinews, whereby 
motion remaineth in them a little longer ; insomuch as 
it is extant in story, that an einperor of Rome, to shew 
the certainty of Ins band, did shoot a great forked 
arrow at an ostrich,^ as she ran swiftly upon the stage, 
and Struck off her head; and yet she continued the 
race a little way with her head off.^ As for worms, 
and flies, and eels, the spirits are diffused almost all 
over ; and therefore they move in their several pieces. 

1 Estrick in the original. — J. 3. 
' Ilerodianus, in Commodo. 
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Experiments in cmisort touching ihe acceleratbm of ger- 

mination, 

We will now iiu{uire of plants or vegetables, aml 
\ve shall do it with diligence. They are tlie prin- 
cipal part of the third day's work. Thev are tlie 
tirst producaU which is thc word of aniinatioii ; for 
tlie other words are but tlie words of esseiice. Ami 
thev are of excelleiit and g^eneral use for food, inetli- 
eine, and a nuniber of medicinal arts. 

401. Tliere was sown in a bed, turnip-seed, radish- 

seed, wlieat, cucnniber-seod, and pcas. The bed wo 

call a hot-bed, and the nianner of it is this : There wa^ 

taken horsi^dunor, old and well rotted ; tliis was laid 

up«m a Kink lialf a foot high, and supported r(mn<l 

abont widi planks ; am! lipon the top was east sifu*<l 

earth, some two fingers deep : and then the seed 

sprinkled u|K>n it, havinrr been steeped all nitrbt in 

water niixed with eow-dung. The turnip-seed aiid the 

wheat came up half an inch above ^ronnd within two 

davs after, without any watering. The rest the thii'd 
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e experiment was made in October ; an 

in tlie spring tlie accelerating would 

speedier. This is a iinble experiment ; for 

ihout this help they would liavo beeti four tinies as 

tpg in Coming up. But tliere doth not occur to me, 

this present, any use thereof für profit ; except it 

" 1 be for sowing of peas, wlncli have tlieir price 

Y much increased l>y tlie eaily coining. It inay be 

also with clierries, strawberries, and othisr fruit, 

I are dearest when they come early. 

1. There was nbeat sleeped in water mixed with 

w-dung; other in water mixed with horse-dung ; 

ler in water mixcd with pigeon-dung ; other in urine 

n ; other in water niixed with chalk powdered ; 

in water mixed witli soot ; nther in water mixed 

ti asbt^s ; olher in water mixed witli bay-salt ; other 

pet wine; otlier in malmsey ; other in spirit uf 

The Proportion of ihe mixture was a fourth 

t of the ingi'edients to tlitr water ; aave tliat there 

s not of the salt above an eightli part. The urine, 

Mit] wines, »nd spirit of wine, were simple without 

inixriire of water. The time of steeping was twelve 

bours. The time of the year October. There was 

> other wheat sown unsteeped, but watered twice 

lay with warm water, There was also other wheat 

1 aiinple, to compare it with the rest. The event 

1^, that those ihat were in tlie mixture of dnng, and 

\ and »itot, chalk. ashes, and sah, came up witliin 

( days ; «n<l those that afterwards proved the highest« 

pekest, and must lusty, were, ürst the urine ; and 

1 the duiigs : next the chalk ; next the soot^ nejtt 

B aflhes; next ihe salt : next the wheat simple of ifr> 

isteepod and luiwiitered ; next tlie watered ti 
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a dav with wami water, next the claret wine. So that 
these throe last wore slower than the ordiilan' wheat 
of itself ; and this culture did rather retard than ad- 
vance. As for those tliat were steeped in malmsey, 
and spirit of wine, they came not up at all. Thisisa 
rieh oxix*riment for profit ; for the most of the stwp- 
ings are clioap things ; and the gooJness of the crop^ 
is a great matter of gain, if the goodness of the crop 
answer the earlincss of the Coming np ; as it is like it 
will ; both iHMnir from the vicrour of the seed ; wliich 
also i)aitly api>eared in the former experiments, as Iiath 
been said. This experiment would be tried in otlier 
grains« seeds, and kernols : for it niay be some stoeping 
will agnv U'st witli sonie seeds. It would be trieJ ali^<> 
with roots steiM>ed as bofore, but for Icmirer tiine. It 
would be tried also in several seasons of the vcar, 
especially the spring. 

40:^. Strawberrics waterod now and then (as oncc 
in three days) with water wherein hath been stLH'|)ed 
sheep's-ilung or i)i«reonVdung, will prevent and conie 
earlv. And it is like the sanie eflect would follow in 
other berrios, herbs, Howers, grains, or trees. And 
theivfon» it is an ex])erinient, thouirh vulgär in stra\v- 
berries, yet not bnuiglit into use generally : für it i> 
usual to help the ground with nmek ; and likewi'ie t«» 
reeonifort it sonietimes with nuick put to the roots; l>"t 
to water it with nniek water, whicli is like to be nioi^' 
forcible, is not practised. 

404. Dung, or chalk, or blotxl, ajiplied in substanco 
(seasonably) to the roots of treis, dotli set them fi»r- 

* So in tlu» ««ri-rinal. Thi» w(»r\i<« tjKtothunintf tln rny> liavo nppari"''.* 
heen »ubstitiit«-«! l»v acriilciit r.»r nrctUrntion nf th, «/nncth, or .«Mum* coiii*'«»- 

■ • • • ' 

lent ex|we5M\>n : tlu» traiisiribor'.H eve catrhiii;; them from the liin* U'!«*- 
— J Ä 
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wards. But to do it unto herbs, without mixture of 
water or earth, it may be these helps are too bot. 

405. The former means of helping germiuation, are 

either by the goodness and strength of the nourisb- 

ment ; or by tlie comforting and exciting the spirits 

in the plant, to draw the nourisliment better. And 

of this latter kind, concerning the comforting of the 

spirits of the plant, are also the experiments that fol- 

lovv ; though they be not applications to the root or 

seed. The planting of trees warm upon a wall against 

the south or south-east sun, doth hasten their Coming 

OD and ripening ; and the south-east is found to be 

better than the south-west, though the south-west be 

the botter coast. But the cause is chiefly, for that the 

heat of the morning succeedeth the cold of the night : 

and partly, because (many times) the south-west sun 

is too parching. So likewise the planting of them 

upon the back of a chimney where a fire is kept, 

doth hasten their coming on and ripening ; nay more, 

the drawing of the boughs into the inside of a room 

where a fire is continually kept, worketh the same 

effect ; which hath been tried with grapes ; insomuch 

as they will come a month earlier than the grapes 

abroad. 

406. Besides the two means of accelerating gerraina- 
tion formerly described ; that is to say, the mending of 
the nourisliment, and comforting of the spirit of the 
plant ; there is a third ; which is the making way for 
the easy coming to the nourishment and drawing it. 
And therefore gentle digging and loosening of the 
earth about the roots of trees ; and the removing herbs 
and flowers into new earth, once in two years, (which 
Ls the same thing, for the new earth is ever looser,) 
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doth greatly further the prospering and earliness of 
plants. 

40T. But the most admirable acceleration hj hnSK' 
taüng the nourishment is that of water. For a Stand- 
ard of a damask rose wiih the root on, was sei in t 
chamWr where no fire was, upright in an earthen pan 
füll of fair water without any mixture, half a foot 
nnder the water, the Standard being more than two 
foot high above the water : within the space of ten 
day$ the Standard did put forth a fair green leaf, and 
some other little bnds, which stood at a stay, without 
auy shew of decay or withering, more than seven days. 
But afterwards that leaf faded, but the yöung buds did 
sproiit on : which afterward opened into fair leaves, iu 
the sj-aoo of three nionths ; and continued so a whi\e 
atier, tili upon removal we left the trial. But note, 
that the leaves were soinewliat paler and lighter-coV 
ourevl than the It'aves use to be abroad. Note that tla.^ 
lir>t bud< were in tlie enJ of October ; and it is like^ J 
that if it had l>een in tlie spring time, it wonld lia'*'^^ 
put forth with greater strength, and (it may be) '^^ 
have ^rowii on to bear flowers. By this means yC»^ 
niay have (^as it seenieth) roses set in the midst of * 
jMv^l, Ivinjx supported by some stay ; whicli is matt^^' 
of rareness and j>leasure, though of small use. This ^* 
the inon» straiiire, for that the like rose-standard w^^ 
put at the >anie time into water mixed with hors*^" 
dun^:, the horseilunjx about the fourth part to tli^* 
water, and in four months' space (while it was ol^* 
served^ put not forth any leaf, though divers buds »t 
the tir<t, as the other. 

40S. A Dutoh flower, that had a bulbous root, was 
likewise put at the same time all under water, some 
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twb OT three fingers deop ; and within seven daya 
aprouted, and conlinued long aft.er furtlter growing. 
[feere were ali^o put in, a beet-root, a borago rool, and 
dish-root, which liad all tlieir leavcs ciit almost 
to the roots ; and within six weeks had &ir 
I, and so conlinuod tili the end of November. 

409, Note thal if roots, or peas, or öowers, may b» ■ 
accelcrated in tlii'ir coming and ripeiiinj;, thei'e is t 

^dmible profit ; tho nne in the liigli price tliat thcisri 
^^Higs bear wlicn tbey come eariy ; the other in thej 
^H|flnes.s of tlieir returns : for in somu grounds whici 
^In atrong, you shaW liave a radisb, &c., come in i 

ihonth, that in other gronnds will not oome in I 

and so tnake double retums. 

410. Wheat also was put into the water, and cam 
i forth at all ; so as it seemetb therc must bc som 

gtli and bulk in the body put into the wnter, a 
i roots ; for graina, or seeds, the cold of tbe wt 
1 mortify. But casually some wheat lay under the 
, which was somewhat nioistened by tbe siiing gf 
L pan ; which in six weeks (as aforesaid) looked 
nldy to the eye, but it was sprotited forth lialf a 
^r's length. 

Tll. It seemcth by these instances of water, that for 
nouri.shment the watcr is almost all in all, and that the 
earth dolh but keep the plant upright, and save it from 
r-beat and oveiM;old ; and therefore is a coinfortabl 
leriment for good drinkers. It proveth «Ist 
mer opinion ; that drink incorporate with flesh i 
s (as in ca|ton-heer, &c.) will nourish more c 
I meat and drink laken severally. 
JJ12. The housing of plants (I conceive) will botll 
Zierate germlnation, and bring forth flowers i 
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plants in tlie coldor scasons : and as we house hot- 
countn' plants, as Icmons, oranges, niyrtles, to save 
them ; so we inay houso oiir own country plants, to 
forward them, and inake tlicm come in thc cold sea- 
sons ; in such sort, that vou mav havc violets, straw- 
borries, j)eas, all winter ; so that yoii sow or rcmove 
them at fit timos. This cxjKTinient is to be ix^ferred 
unto thc comforting of thc spirit of the plant by 
warmth, as well as housing tlieir boughs, &c. So 
then the means to accclerate germination are in par- 
ticular eight, in genoral three. 

Experimente in conxorf touching the putting hack or 

retardation of germination.^ 

413. To niake roses or other tlowers come lato, it is 
an exporiniont of ploasuro. Für tlio ancionts ostoonihl 
much of roiiti senir And indood the Novembor-ruSf 
is the swootost, ]i:ivin*r boon loss oxhalod bv tho siin. 
The nioans uro thej>o. First, tho outting off thoir top> 
immediatolv aftor thov havo dono boarinir ; and tlu'U 
thev will como a^^^ain tho sanio voar about Novonibcr: 
bnt thov will not come just on tho tops whoro thov 
were cut, but out of thoso shoots whioli wore (as it 
were) irntir'h>ughi<. Tho canso is, for that tho sap, 
whicdi üthorwiso would havo fod tlio top ( thongli afier 
bearing"), will by tho disohargo (»f that divort unto tlu' 
side-sprouts ; and thov will conio to boar, but lator. 

414. Tho seoond is tlu' pulling otii' tho bnds of tli6 
rose, when thov aro uowlv knottod : for thon tho >i«lt' 
branches will boar. Tho cause is tho sauio witli tli^ 

^ Comwiro the i'rt^'epts hero f:i\ vn with tlio-i.' in Portu'-* Xnfnr'il M<iyo 

iii. 10. 
4 Hör»«. Ode?, i. iH. 
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fbrmer ; for cutting off the tops, and pulHng off the 
buds, work the same effect, in retcntion of the sap 
for a time, and diversion of it to the sprouts that 
were not so forward. 

415. The third is the cutting off some few of the 
top-boughs in the spring-time, but suffering the lower 
boughs to grow on. The cause is, for that the boughs 
do help to draw up the sap more strongly ; and we see 
that in polling of trees, many do use to leave a bough 
or two on the top, to help to draw up the sap. And 
it is reported also, that if you graft upon the bough of 
2L tree, and cut off some of the old boughs, the new 
acions^ will perish. 

416. The fourth is by laying the roots bare about 
Christoias, some days. The cause is piain, for that it 
doth arrest the sap from going upwards for a time; 
which arrest is afterwards released by the covering of 
tlie root again with earth ; and then the sap getteth 
up, but later. 

417. The fifth is the removing of the tree, some 
month before it buddeth. The cause is, for that some 
time will be requircd after the remove for the re-set- 
tling, before it can draw the juice ; and that time being 
lost, the blossom must needs come forth later. 

418. The sixth is the grafting of roses in May, 

'which commonly gardeners do not tili July ; and 

then they bear not tili the next year ; but if you 

graft them in May, they will bear the same year, 

but late. 

419. The seventh is the girding of the body of the 

1 Cioni in the original, both here and in Exp. 421.; and so the word is 
■pelt throughout the volume, in the singuIar {n vions) as well as in the plu- 
TiL— J. S. 
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tree about with some pack-thread ; for that also in a 
(legrec restraineth the sap, and maketh it come np 
more late and more slowly. 

420. The eiglith is the planting of them in a shade, 
or in a liedge ; the cause is, partly the keeping out of 
the sun, which hasteneth the sap to rise ; and partly 
the robbing of them of nourishment by the stufF in 
the hedge. These means may be practised upon other, 
both trees and flowers, mutatis mutandis. 

421. Men havc entertained a coneeit tliat sheweth 
prettily ; namely, that if you graft a late-coming fruit 
upon a stock of a fruit-tree that corneth early, the graft 
will bcar fruit early ; as a peacli upon a cherry ; and 
contrariwiso, if im early coniing fruit upon a stock of 
a fruit-tree that conietli lato, the «rrafl will bear fruit 
late ; iis a cherry upon a peach. But these are but 
imagiiiations, and untrue.^ The cause is, for that the 
scion over-ruloth the stock quitc, and the stock is but 
passive only, and giveth aliment, but no motion, to the 
grafl. 

Expeinments in consort touching the ymlloration offruiU, 

trees^ and plants, 

We will speak now, how to make fruits, flowers, 
and roüts larger, in more plenty, and sweeter, than 
they use to be ; and how to niake the trees them- 
selves more tall, more spread, and more hasty aiid 
sudden, than they use to be. Wherein there is no 
doubt but the fornier experinients of acceleration 
will serve niuch to these purposes ; and again, that 
these exj>erinients which we shall now set do\vn, 

1 See Porta, ubi supra. 
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|erve also for acceleratiun ; becausp both effects 
from the increa»e of vigour in tlie tree. 
Bot yet to avDid coufusion, ;ni(l because some of 
tlie meanti are niore (irojier for the oiie effeet and 
: for the other. \ve will handle therii ajiart. 



It is an assiired exjwrience, timt an heap of 

int or stone, laid about the bottom uf a wild tree, (aa 

nn oak, elm. ash, &c.,) lipon the Hrst planting, dotli 

tnnke it prosper double as much ns without it. The 

cause ia, for that it retaineth the nioiatiire which talleth 

nt any time upon the tree, and suffereth it not to be ' 

exhaied by the sun. Again it keepetli the tree wai 

from cold blaats and frosts, as. it were in an house. It 

may bo also there is aomewhat in the keeping of it 

HteRdy at the first. Qucere, If laying of straw some 

hng)it about the bo<ly of a tree, will not make the tree 

förwards. For thoiigh the root giveth the sap, vet it is 

the body that draweth it. But you must note, that if 

ii lay stonea about the stalk of lettiice, or other 

:Fits that are morc soft, it will over-moisten the 

■TS, SO aa the worraa will eat thom. 

4'23, A tree, at the first aetting, should not be 

.-.kL-n. until it hath taken root fuily : and tlicrefore 

■N'.' have put two Httle forka about the bottora of 

. ir trees to keep thein upright ; but after a year's 

'ting, then shaking doth the tree good, by loosuu- 

..r^ of tbe eartb, and (perhapa) by exercisiug, as it 

, and stirring the sap of the tree. 

^. Generally rbe cutting away of bougha and i 

i st the root and body doth make treea grow ' 

and contrariwise, tbe polling and cutting of 
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tbe top maketh them grow spread and bushy: as we 
see in pollards, &c. 

425. It is rcported, tliat to make hasty-growing cop- 
pice woods, the way is, to take willow, sallow, poplar, 
alder, of some seven years' growth ; and to set them, 
not upriglit but aslope, a reasonable deptli under the 
ground ; and then instead of one root they will put 
forth many, and so carry more shoots upon a stem. 

426. When you would have many new roots of 
fruit-trces, take a low tree, and bow it, and lay all 
Ins brancbes aflat ui)on the ground, and cast eartb 
upon them ; and every twig will take root.^ And 
tliis is a vcry profitable cxperiment for costly trees, 
(for the büughs will make Stocks without charge,) 
such as aro apricots, peaches, almonds, comelians, 
mulberries, figs, &c. The like is continually pra^ 
tised with vines, roses, musk-roses, &c. 

427. From Älay to July you may take oft' the bark 
of any bough, being of the bigness of three or tbur 
iuches, and cover the bare place, somewhat above and 
below, with loam well teuipered with hoi-se-dung, bind- 
inix it fast down. Then cut off the bouirh about Al- 
hallontide in the bare place, and set it in the ground; 
and it will grow to be a fair tree in one year. The 
cause may be, for that the baring from the bark kecp 
etil the sap from descending towards winter, and so 
hüldeth it in the bough ; and it may be also tliut the 
loam and horse-dung applied to the bare place do 
moistcn it and cherish it, and make it more apt to 
put forth the root. Note, that this may be a gen- 
eral means for keeping up the sap of trees in ihcir 
boughs ; which may serve to other effects. 

^ Compare Xeu. (Econ. xix. 
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h&tli been practUed in trees that show fair 
ut, to bore a hole through the heurt of tlie 
lerpupon it will bear. Whicli inay be, for 
ihat the Iree Letbre hath too mucb rcpletion, aiifl was 
oppressed witli its own sap ; for ropletioii ia an eiieiiiy 
to generatiun. ' 

4^9. h hath beeil practiaed in trees that do not bear, 
to cleave Iwo or threc of the chief roots, and to put 
iiito tlie cleii a small pebble, wliich iiiav keep it «jien, 
and tben it will bear. The cüiiae may bf, for tliat a | 
r<>ot of a tree may be (as it were) hide-bound, nu ! 
than tlic body of the tree ; but it will not keep open 1 
without suinewhat put into it. 

430. It is usiially practised, to set ti-ees that require | 
tnucli Ktin u[)on walls against tlic aitutli ; as apricots, 
peacbes, plums, vines, figs, and the like. It hath a ' 
double commodity ; the onc, the heat of the wall by 
rcflexion ; llie other, the taking away of the ahnde ; 
for when a tree groweth i'inind. the upper bougbs i 
ovBT^-shadow the lower : but when it ia spread upon j 
■j. wall, the siin cometh alike upon the upper and J 
iiiwcr bmnches. 

431. It hath also been practised (by some) to puR I 
off 9ome leaves fioin the trees so spread, that the sun J 
may conic ii[wn the bougli and fruit the better. There 1 
hath biM!ii prai-tised also a curiosity, to set » tree upon | 
the nortli side of a wall, and at a üttle h«iglit to draw 1 
him through the wall, and spread liim upon the oouth \ 
side : conceiving that the root and lower pari of tha I 

Kx-Jc sliould enjoy the freshness of the shade ; and th« 
Iji^r boughs and fruit, the comfort of the sun. But j 
II sortLHl not ; the cause is, for that the root rttijuireth 

nsit patwgnipli, an: l'urt», ViliiE, v. 'i. 
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souie cuinfurt from the sun, thoiigh undor eartli, a 
well »IS the b(Kly : aiid the lower part of the bod 
more tli;ui the Upper, iis we see in conii)assing a trt 
W«>w with straw. 

43-. The hiwness of the boui^h wheiv the im 
conieth, inaketh the fruit greater, anJ to ripen Ijettei 
tor VDU shall ever see, in apricots, peaclies, or meloci 
tone:s,^ upou a wall, the greatej^t Iruits towards tl 
bottuin. And in France, the grapes that niake tl 
wine, grow upon low vines bound to sinall stakes ; ai 
the niisL'd vine^ in arbours make but verjuice. It 
irue, that in Italv and other cuuntrie> wheiv tlu 
have hotter sun, thcy rai>e them upon uhn^ and tRf 
but I eonei-ivc, that it' the Frencli niamicr of plaiuii 
low Wi're bnmght in use ihere, their >>inc'> wouM 
strLUwcr and ^win-tui'. JUit it i> niore char^oablr 
rL'>pec't of tlie prups. It weiv gond to try whi-tluT 
true iirafted sonu-what near the «rmund, and tla* low 
bough?? unly niaintaintMl, and tlie higJRT (•(»ntiniial 
pruned- otf, wunhl not niakc a larger frnit. 

4-:»o. To have fruit in «iroattT i»luntv, tlu* wav is 
gnift not (»nly ujion young >tocks, but upon divt 
bouiflis of an old tivr ; for thcv will boar »rreat mii 
biTs of fruit : wlu'n'as if von «rraft but upon one j^toc 
tlio true can bear but low. 

4'»4. The diii-iiinii: vearly about the roots of trn 
whi<'h is a irreat nirans both to the aecoleration ai 
melioration of fruits, is practisod in notliing hut 
vines ; wliirh if it were transterred unto other U\ 
and .«-hrubs (^as roses, &e.), I coneeivc wouM advaii 
them likewisie. 

1 That i«*. tlu« <|iiiiic(\ urf/.nv Kviuviov. 
^ rrviiud in the ori^jinal. — ./ (S. 
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485. It hath been known, that a fruit-tree hath 
been blown up almost by the roots, and set up again, 
and the next year bare exceedingly. The cause of 
this was nothing but the loosening of the earth, which 
conforteth any tree, and is fit to be practised more 
than it is in fruit-trees : for trees cannot be so fitly 
removed into new grounds, as flowers and herbs may. 

436. To revive an old tree, the digging of it about 
the roots, and app]ying new mould to tlie roots, is the 
way. We see also tliat draught-oxen put into fresh 
pasture gather new and tender flesh ; and in all things, 
better nourishment than hath been used doth help to 
renew ; especially if it be not only better, but changed, 
and differing from the former. 

437. If an herb be cut off from the roots in the be- 
ginning of winter, and then the earth be trodden and 
beaten down hard with the foot and spade, the roots 
will become of very great magnitude in summer. The 
reason is, for that the moisture, being forbidden to 
come up in the plant, stayeth longer in the root, and 
so dilateth it. And gardeners use to tread down any 
looee ground, afler they have sown onions, or tumips, 
&c. 

438. I{ panicum be laid below and about the bottom 
of a root, it will cause the root to grow to an exces- 
sive bigness.^ The cause is, for that being itself of a 
spongy substance, it draweth the moisture of the earth 
to it, and so feedeth the root. This is of greatest use 
for onions, tumips, parsnips, and carrots. 

439. The shifting of ground is a means to bettcr the 
tree and fruit ; but with this caution, that all things 

i Arist Prob. xx. 8. Bat Aristotle is only speakiog of the root of the 
Mlinam. 
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do prosper best when they arc advanced to the better. 
Your nursery of Stocks ought to be in a more barren 
ground than the ground is whereunto you remove 
theni. So all graziers prefer their cattle from meaoer 
pastnres to bettcr. We see also, that hardnesi in 
youtli Icngtheneth life, because it leaveth a chcmhing 
to the 1)etter of the body in age : nay, in cxercisea, it 
is good to begin with the hardest, as dancing in tbick 
shoes, &c. 

440. It liath been observed, that hacking of troes in 
their bark, both downright and across, so as you make 
them rather in slices than in continuc^ hacks, doth 
great good to trees, and especially deliveretli thom firoo 
heilig hide-boiUHl, aiul killeth their nioss. 

441. Sliade to sonie plants conduceth to make them 
large jind })rosperous more than siin ; as in stnlwbe^ 
ries and bays, &c. Therefbre amongst stniwberries 
sow liere and tliero some borajre-seed, and vou shall 
find the strawberries luuler tliose leaves far more large 
tlian tlieir follows. And bays yoii must plant to the 
north, or detVnd them from the sun bv a hedffe-row: 
and when you sow tlie berries, weed not the borders 
for tlie first lialt'vear: for the weed ffivetli tlieni shade. 

44-. To inerease tlie erops of plants, there would 
be eonsidered not onlv the increasinc the hist of the 
earth or of tlie jilant, hut the saving also of that which 
is s|>ilt. So thev have latelv niade a trial to set whcat; 
which nevi»rtheless hath been left oft', because of the 
trouble and jxiins : yet so much is triie, that there is 
niuch savcd by the setting, in com]>arison of that 
which is sown, both bv keeping it from being picked 
U|) l)v birds, and bv avoidini; the shallow lyini: of it. 
wheri'by much that is sown taketh no root. 
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. It is prescvibed by some of the ancients, that 
^take small troes, upun wliich figs or otlier fruit 
, being jet unripe, and cover the trees in the 
middle cjf antmiin with diing, unlil the spring ; and 
tbeD tuke them tip in a warm day, and replant them 
1 ground ; and by that means the former year'a 
tTrill be ripe, as by a new birt)i, wben othep trees 
> satne kind du biit blossem.' But this seemeth 
hive no great probability. 

'. It is reji^rled, that if ynn take nitro, and , 
JPe it with water to the tbickneas of honey, anct 
^wJth anoint the biid after the vine is cut, it wüP ' 
sprtnit forth within fight days. The cause is like to- 
b«^ (if the experinient be true,) the ojiening uf the- 
taad üf the paria contiguous, by the spiril of the- ' 
P for nitre is (as it were) the life of vegelabh-s. 
, Take seed or kemels of apples, pears, urangesj 
or B pt-aeh, or a jilum-stone, &c., and put tbt?m inio r 
squill, (which is like a great onion,) and they will 
wtne iip much earlier than in the earth itself. This 
A^Hiceive to be as a kind of grafting in the root ; for 
^^K stock of a graft yieldeth better piepai-ed nourish- 
^Hl to the grafl tban the crnde earth, so the squilT 
Q^K'thc like to the aeed. And I suppose the same 
«ronld bo done by piitting kemels into a tumip or thu 
like ; save that the squiU is more vigorona and hot. 
! tried also with putting onion-seed into an 
p-bcad, which ihereby (perhaps) will bring forth 
(er and earlier onion. 

, ^\w pricking uf a fruit in several placos. wlien 
klmostat hi« bigneaa, and beforo it rii^nelh. hath 

iti> |'iir»erapli """1 '^"^ which fclloir i1, to itt 
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beeil practised witli success, to ripen the fruit more 
siidJenly. We see tlie cxample of the biting of wa«p8 
or Worms upon fruit, whereby it manifestly ripeneth 
the sooner. 

447. It is reported, that dlga marina (sea-weed), 
put undor the roots of cx)leworts, and (i)erhaps) of 
uther plants, will further their growth. The virtnc 
(^no doubt) hath relation to salt, which is a great help 
to fertility. 

448. It hath been practised, to cut off the stalksof 
cuoumbers, iinmediately after their bearing, close by 
the earth ; and then to cast a pretty quantity of earth 
ujHin tlie plant tliat remaineth ; and they will bear the 
next vear fruit lunij i)eforü the ordinarv time. The 
cause niay be, for that tlie sap goeth down the sooner, 
and is not spent in the stalk or leaf, which remaineth 
after the fruit. Where note, that the dvinix in the 
winter of the roots of plants that are annual, seoinetli 
ti) be partly causeJ by tlie over-expence of tlie sap into 
stalk and leaves ; which being prevented, thov will 
supeixmnuate,^ if tliey stand wann. 

449. The ])ulling off nianv of the blossoms trom a 
fnn't-tree doth niake the fruit fairer. The cause i:> 
manifest : for that the sap hath the less to nourish. 
And it is a common experience, that if you do not 
]udl oft* some l)lossoms the first time a tree bloometh, 
it will blossom itsclf to death. 

4.30. It wero crnod to trv what would be the cffect, 
if all the blossoms wcM*e pulled fn^m a fruit-tree, or the 
acorns and chestnut-buds, &c. from a wild tree, for two 
years together. I suppose that the tree will eithcr put 
forth the third year bigger and more plentilul fruit ; ox 

1 i>iiptr-tjUHate in the original. — J. S. 
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eise, the same 3-ears, larger leavi-a, bucause ot' tlie sap 
slored u|>. 

451. It hath heen gencraüy received, thal a plant 
watered with wann water will come up sooner and 
iH-'tter tlian with cold water or witli sliowers.' IJul 
our exporiment of watering wh«at with warm water 
(as bath been said) sucoeedtd not ; whicli may 1«, b&* | 
cause the trial was too late in tho year, viz. in the end ] 
>if October. For the cold then Coming upon the seed« I 
afler it was made morc tender hy the warm water^ J 
niight rheck it. 

452. There is no doubt, but that grafHng (for th« i 
niofit part) doth meliorate the fruit. The eaus< 
ttianifest ; for that the nourishment is better prepared | 
in the stock ihan in the crude earth ; but yet noMI 
well, lliat ihere be some trees that are said lo come iip 1 
intnx! happily from tlie kernel than from the graft ; 
Üie pcach and melocotone. The cause I auppose to bo,. \ 
for that ihose planis require a nourishment of great^ 
muisturo ; and tliough the nourishment of the stock ba J 
filier and better prepared, yet it is not so nioist and^'l 
plonliful IIS tbe nourishment of tho earth. And i 
deed we see thosc fruits are very cold fruits in their ■ 
na Iure. 

453. It hath been received, that a smaller pear 
grafted upon a stock that beareth a greater pcar, will 
liecome groat. Bul I tliink it is as trne as that of the 
prime-fruit upon the late stock, and e. cowerno ; which j 
«i> rejectod betöre ; for the scions will govern. Never« \ 
'iii'less it \a probable enougii, tbat if you can get 1 

LDH to grow upon a stock of another Icind, that h J 
'.lucb moiater than bis own stock, it may inake tliej 
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fruit greater, because it will yield more plentiful nou^ 
ishment ; though it is like it will makc the fruit baser. 
But generally the grafting is upon a drier stock; as 
the apple upou a crab, the pear upon a thoru, 4c. 
Yet it is reported, that in the Low Countries they will 
graft an apple-scion upon the stock of a colewort^ and 
it will bear a grcat flaggy apple, the kemel of whicli, 
if it be set, will bc a colewort, and not an apple. It 
werc good to try whether an apple-scion will prospcr, 
if it be graft od lipon a sallow, or upon a poplar, or 
upon an alder, or upon an ehn, or upon an horse-plum, 
which are the nioistest of trees. I have heard that it 
hath been tried upon an elm, and succeeded. 

454. It is manifest by experience that flowei*s re- 
movcd wax «jreater. beeaii^e the nourishment is more 
easily come by in the loose earth. It niay be, that oft 
recraftinjx of the saniu seion niav likewisc niake tniit 
greater ; as if you take a seion and graft it upon a 
stock the first vear, and tlien cut it off and ^ruft it 
upon another stock the secuiul year, and so for a tliird 
or fourth vear, and theii let it rest, it will viele! after- 
ward, when it bearetli. the greater fruit. 

Of graftincr there are inany experiment.s worth the 
noting, but those we reserve to a proper j)lace. 

455. It niakuth fiirs better, if a ficr-tree, whon it he- 
ginneth to put forth leaves, have his top cut oft'.^ The 
cause is piain, for that tlie sap hath the less to feed, 
and the less way to muunt : but it niay be the fig will 
ixnne somewhat later, as was fornierlv touched. The 
5äime niav be tried likewise in other trees. 

• Torta, Xat. Maju:- iü- 19- Thu following paragraphs, to 462. inclusive, 
«n 3VIU the same chapter. 
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456. It is reported, that mulberries will be fairer, 
and the trees more fruitful, if you bore the tnink of 
the tree through in several places, and thrust into the 
places bored wedges of sorae hot trees, as turpentine, 
mastic-tree, guaiacum, juniper, &c. The cause may 
be, for that adventive heat doth cheer up the native 
Juice of the tree. 

457. It IS reported, that trees will grow greater, and 
bear better fruit, if you put salt, or lees of wine, or 
blood to the root. The cause may be the increasing 
the last or spirit of the root ; these things being more 
forcible than ordinary composts. 

458. It is reported by one of the ancients ^ that arti- 
chokes will be less prickly and more tender, if the 
seeds have their tops dulled or grated off upon a stone. 

459. Herbs will be tenderer and fairer, if you take 
them out of beds, when they are newly come up, and 
remove them into pots, with better earth. The re- 
move from bed to bed was spoken of before ; but that 
was in several years ; this is upon the sudden. The 
cause is the same with other removes formerly men- 
tioned. 

460. Coleworts are reported by one of the ancients 
to prosper exceedingly, and to be better tasted, if they 
be sometimes watered with salt water ; and much more 
with water mixed with nitre ; ^ the spirit of which is 
less adurent than salt. 

461. It is reported that cucurabers wmII prove more 
tender and dainty, if their seeds be steeped a little in 
milk ; the cause may be, for that the seed being mol- 
lified with the milk, will be too woak to draw the 

1 Varro, Geopon. xii. 39. 

< Columella is Portals authority for this. 
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grosser juice of the earth, but only the finer. The 
same experiments may be madc in artichokes and other 
seeds, when you would take away either their flasbi- 
ness or bittemess. They speak also, that the like ef- 
fect foUoweth of steeping in water mixed with honej' ; 
but that seemeth to me not so probable, because honey 
hath too quick a spirit. 

462. It is reported that cucumbers will be less wa- 
tery, and more melon-like, if in the pit where you set 
them, you fiU it (half w^ay up) with chaff or small 
sticks, and then pour earth upon them : for cucumbers, 
as it seemctli, do extremelv affect moisture, and ove^ 
drink tliemselves ; wliich this chaff or chips forbiddeth. 
Nay, it is furtlior rei)orted, that If, when a cucuniber is 
grown, you set a pot of water about five or six inches 
distance from it, it will in twenty-four houi's shoot so 
much out as to toucli tlie pot ; \yliich, if it be true, it 
is an experiniunt of an higlier nature than belongcth 
to this title : for it discovereth perception in plants to 
niove towards tliat wliich should help and comtbrt 
them, though it be at a distance. The ancient tra- 
dition of the vinc is far more stränge : it is, that if 
you set a stake or pro]) sonie distance from it, it will 
grow that way ; which is far stranger (as is said) than 
the other ; for that water may work by a symjjathy of 
attraction ; but this of the stake seemeth to be a rea- 
sonable disoourse. 

4G-). It hath been touched before, that terebration 
of trees doth make them pn)sj)er better. But it is 
found also that it maketh the fruit sweeter and bettcr. 
The cause is, for that notwithstanding the terebration, 
they niay receive aliment sufficient, and vot no more 
tlian they tan well turn and digest ; and withal do sweat 
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<mt tlie coaratiät and unprufitablest juice ; ' even as it is 
in lit-ing creaturcs, wliicli by mnUerate feüiling, and ex- 
crcije, and swcat, attatn tlie soundüst liabit of body. 

4fi4. As lerobratiun duth meliorale fruit, ao upon 
the likc rcason dotb letling of plants blood ; as prick- 
iiig vines or olbcr trecs, ufier tliey be ol' some growth > [ 
and thpreby lelting tbrtU gum or teara ; tliough ihi»9 
Ik- not to continue, as it ia in teivbration, but at soimf 
seajioi)8. And it ia ri.'portGd tbat by this artifice bittet« 
alinonds have been turntd iiito sweet. 

46.'>. Tlie aneitnts for tlie dulcorating of fruit daM 
i-otumend awiue's düng above all otlier düng : * 
muy bc because of the moisture of that beast, whi 
tlie esci'einent hath less acrimony ; tbr we si!e swine'» 
und pig's flesh is the moistest of flcslios. 

4t!ö, It is observed by somc, tbat all lierba waxl 
>weet«r, both in stnell and taste, if afk-r tliey bc growiil 
up sonte reasonabi» timc tbey be cut, and so yuu tak«V 
tlie latter sprout. Tlie cause niay be, for tbat thel 
lungtii- the juice stayeth in tbe ruot und atalk, thq* 
better it eoncocletb. For ono of iha t-hief causas wh 
grains, seeds, and fruits, arc moit) iioun^diing tlia 
l«aveH, is tbe k-ngth of time in wlnch llu^y grow 1 
maturalion. It wero not amiss to koep back the si^l 
of herbs, or tlie tike, by some fit niuans, tili the enj | 
uf Stimmer; whereby (It may be) tliey will be i 
ihing. 
t67. As grafting dolh generally advance and lu 
t fruita, abüve that wliich tbey woiild be jf thej 

f* Noxliim de«udaiil liumoreiu, ut in aniinmühuK 4«penuniere innplmn 
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were set of kerneis or stones, in regard tlie nourisb- 
ineut is better cuncocted ; so (no doubt) even in graft- 
ing, for the sanie cause, the choice of the stock doth 
much ; always provided that it be somewhat inferior to 
the scion ; for otherwise it duUetli it. They commend 
niuch the grafting of pears or apples upon a quince. 

468. Besides the means of luelioration of fruits be- 
fore mentioned, it is set down as tried, that a mixture 
of bran and swines-dung, or cliaff and swincs-dung, 
(^especially laid up together for a month to rot) is a 
very great nourisher and coinforter to a fruit-tree. 

469. It is delivered, that onions wax greater if they 
be taken out of the earth, and laid a drying twenh' 
days, and then sot atrain ; and yet more, if the outer- 
most j)ill be taken utf all over. 

470. It is Jeliverod by sonie, that if one take the 

bou<^h of a low fruit-tree newly budded, and draw it 

gently, withnut liurting it, into an earthen ])ot jht- 

forate at the bottom to let in the plant, and then cover 

the pot with earth, it will yield a very large fruit 

within the ground. Wliich experinient is nothing but 

potting of plants without renioving, and leaving the 

fruit in the earth. The like (they say) will be eftected 

by an empty pot without earth in it, put over a fruit, 

being propped up with a stake, as it hangeth upon the 

tree ; and the better, if some few peitusions be niade 

ni the pot. Wherein, iK'sides the defending of the 

fruit froni extreniitv of sun or weather, some civ«* a 

reason, that the fruit, loving and coveting the oi>en air 

and sun, is invitinl by those j)ertusions to spreiul and 

approaeh as near the open air as it can ; aiul so fii- 

largeth in nia<rnitudo. 

471. All trees in high and sandy grounds, are to be 
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set deep ; and in watery grounds, more shallow. And 
in all trees, when they be removed, (especially fruit- 
trees) care ought to be taken that the sides of the 
trec?s be coasted (north and south, &c.) as tliey stood 
before.^ The same is said also of stone out of the 
quarry, to make it more durable ; tliough that seem- 
eth to have less reason ; because the stone lieth not 
so near the sun, as the tree groweth. 

472. Timber trees in a coppice wood do grow better 
than in an open field ; both because they ofFer not to 
spread so much, but shoot up still in height; and chief- 
ly because they are defended froin too much suti and 
wind, which do check the growth of all fruit ; and so 
(no doubt) fruit-trees, or vines, set upon a wall against 
the sun, between elbows or buttresses of stone, ripen 
more than upon a piain wall. 

473. It is said, that if potado-roots be set in a pot 
filled with earth, and then the pot with earth be set 
likewise within the ground some two or three inches, 
the roots will grow greater than ordinary. The cause 
may be, for that having earth enough within the pot to 
nourish them, and then being stopped by the bottom 
of the pot from putting strings downward, they raust 
needs grow greater in breadth and thickness. And it 
may be, that all seeds or roots, potted and so set into 
thü earth, will prosper the better. 

474. The cufting off the leaves of radish, or other 
roots, in the beginning of winter, before they wither, 
and covering again the root something high with earth, 
will preserve the root all winter, and make it bigger in 
the spring following, as hath been partly touched be- 
fore. So that there is a double use of this cutting ofF 

1 Porta, Vill», üi. 14. and 16. 
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the leaves ; for in plants where the root is the esco- 
lent, as radish and parsnips, it will make the root the 
greater ; and so it will do to the lieads of onions. And 
where the fruit is the esculcnt, by strengthening the 
root, it will make the fruit also the greater. 

475. It is an experiment of gi'eat pleasure, to make 
the leaves of shadv trees larger tlian o^dinar^^ It hath 
been tried (for certain) that a scion of a weech-elm, 
grafted upon tlie stock of an ordinary elm, \v\\l pnt 
forth leaves almost as broad as the brim of one's bat 
And it is very h'kely, that as in fruit-trees the graft 
niaketh a greater fruit ; so in trees that bear no fruit, 
it will make tlie greater leaves. It would he tried 
tlituvfore in trees of tluit kind chiefly, as birc'h, asp, 
willow; and especially tlie shining willow, which they 
call swallow-tail, because of the pleasure of the leaf. 

470. The baiTenness of trees by accident, (besidi^ 
the weakness of tlie soil, seed, or root, and the injurv 
of the weather,) cometli eitlier of their over-growinij 
witli moss, or their beiiinr liide-bound, or their plaiit- 
ing too deep, or by issuing of tlie sap too much into 
the leaves. For all tliese tliere are remedies men- 
tioned before. 

ErperlmenU in consort touchhuj compiumd frinU and 

floivers, 

We See that in living creatures, that have male 
and feniale, there is copulation of several kinds; 
and so Compound creatures ; as the inule, that is 
generated betuixt the liorse and the ass ; and sonie 
other Compounds which wc call monsters, thoiijafh 
more rare ; and it is held that that proverb, Afrin^ 
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semper aliquid monstri pariQ conieth, for that the 
fouiitains of waters there lieiiig rare, divers aorts of 
beast'i conie froiii several parts to drink ; und so 
Iwiiig refreshed, fall to couple, niid many tiiiies witli 
severe) kiiids. The conipoumling or niixture of 
kinds in plunts is not found out ; which neverthe* • 
)es8, if it be possible, is inore at comiimnd than that I 
living creaturvs, for that their lust requireth a \ 
luntary niotion ; wherefore it wer« one of the j 
noble experinients touchinfr plants to find it] 
oot : for so you may have great variety of new I 
fruits and flowers yet unkuown. Grafting doth itJ 
not. That mendeth tbe fruit, or doubleth tbe flow-l 
ers, &c., but it hath not the power to inake a new-l 
kind. For the scion ever over-ruleth the stock. 



» 



[77. It hath been sei down by one of tbe ancient» 
if you lake two twigs of scveml fruit-trees, 
thein on tbe sides, and then bind them dose 
getliei- and set them in tbe gronnd, tliey will come u^ 
in one stock ; but yet they will put forth their severi 
fraiis without any commixturc in tbe fruit. Wherein ^ 
iiote (bv tbe wav") that unity of continuance is easier 
lij procure than unity of species. It is reportcd also 
X vines of red and white grapes, being set in the 
id. and tbe upper parta being 6atted and bound 
togetber, will jmt forth grapes of tlie several 
■9 upon the sarae brauch, and gnipe-stnnes of 
iral culoura witliin the same gi-ape ; but tlic tnore 
a year or two : the unity (as it seemeth) growiiig 
' Enum. Mug- iil. 7- 10, 
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more perfect. And this will likewise help, if from the 
first uniting they be often watered ; for all moistiire 
helpeth to union. And it is prescribed also to bind the 
bud as soon as it cometh forth, as well as the stock; «t 
the least for a time.^ 

478. They report that divers seeds, put into a cloot 
and laid in earth weil dunged, will put up plants conr 
tiguous ; wliich aftei*ward9 being bound in, their sboots 
will incorporate. The like is said of kemels pnt into 
a bottle \\ ith a narrow mouth, fiUed with earth. 

479. It is reported that young trees of several kinds, 
set contiguuus without any binding, and very ofien 
watered, in a fruitful ground, with the veiy limiry 
of the trees will incorporate and grow togcther. 
Which seemeth to nie the likeliest nieans that hath 
been propounded ; for that the binding doth hinder 
the natural swelling of the trec ; which, while it is 
in motion, doth better unite. 

Experiments in consort touchiixg the sympathy and 

antipathy of plants, 

There are niany uncient and received traditions 
and observations touchiug the synipathy and antip- 
athy of plants ; for that some will thrive best grow- 
ing near others; which they impute to synipathy; 
and some worse ; which they impute to antipathy. 
But these are idle and ignorant conceits, and for- 
sake the true indication of the causes ; as the most 
part of experiments that concem symputhies and 
antipathies do. For as to plants, neither is there 

1 Porte, Nat. Mag. ili. 4. The next two paragraphs are from the fifth 
chapter. 
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any such secret frieiidship or hatred as they imngine; 
aod if we should be content to call it syuipulliy and 
antijiathy, it is utlerly mistaken;- for their syiiipiitliy 
is an atitipathy, and tlitsir mitipathy is a ayiii|)athy : 
for it is tlius; Wheresoever one plant draweth such 
a particuiar juJce out of the earth, as it quatifieth the 
eartli, so iis that juii;<? which remaint^th is fit for the 
other plant ; there the neighbourhooil dotli good ; 
because the nourislinioiita are contrary or several : 
bm wlwjre two plants draw niuch ihe saine Juice, 
there the neighbourhoud hurteth ; für the nne de- 
ceivelli the otlier.^ 

480. First therefore, all plants that do draw much 
nonrishmcnt from the earth, and so soak' tlie carlh 
and eshaust it, hurt all thinga that grow by theni ; as 
great trees, (especially ashes) and such trees as spread 
iheir roots near the top of the groimd. So the pole- 
wort is not an enemy, (though that were anciently 
received,) to the vine nnly;* but it Js an enemy to 
any other plant ; becauiie it draweth strongly the faltest 
jnire of the carth. And if it be true that the vine, 
when it creepeth near the coleivort, will tum away ; 
diis msy be becnuse there it 6ndeth worse nourish- 

' Tili» eiplunlimi i« 
'lid. p- K. : and il »pfi 
gMted. 

' Soakt Jn iha originsl. Tii« worfl oecurs so often in a limilar centoxt. 
UiBt I luppoHi? II mAy be coiuidcred u anolhcr Tomi of Mie wonl nck, — 

■rs. 

• Pliny, ulr. l. It is probable tbst ths rolewort, Kkr Ih« »ine, Nquires 
■ lai^e >U|>[>I)' 'if patasli. A aimilar drcnmi'riuu:« baa lud to ■ pojiulat s>y- 
•■■( ta Rnuih America that ihe rocoa-iml palm likus to Unten to Ihg humwt 
!j (hu trulh b«ini 
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aMfBC : jcr »x^ tbe root be where it was, yei (I 
SiKbc» i^ ihmz. vill bend as it noarisbetb. 

1'>I. W]:i£Ev {&xni« AT« of sereral natares, and dnw 
ät^jtL jacö cc: rf tfce caitb« tbere (as bath beeo 
^£ zhft coe «^ bv tbe ocber belpetb : as it is sei 
5:*»x :t £T"cr* •.€ Ae anoients. tbat me dotb proqier 
un:-!. iztl \^sc:cxiiL strenger, if it be set by a fig- 
rv^ :* -»li.-i w^ ccQcd^e) i* cansed not by feason 
:c rrKSD^sirirw oc:: bf exmctioa of a contraiy juke; 
^ :cK fr&wir^ jsk>e ii xo resüli sweet, the other 
itcr^r. >: iifcT bave siK dovn likewise, tbat a rae 
?*;c :t ^»r3r i? ^irr^er:* wbicb likewise may be, be- 
.-xi»: :i»: zi-:i:^ ?rri ;s:->v oc' ibe eaitb goetb into the 
r^-"!'-. ^'^ "1: "ü.-'r-- »ijntc- ir-iö ihe rose. 

^^i- 7:.> * : >:•. niirir^-rt^v. that tbere be certam 
-•-'r*-*. « :r> "»T-.i .ZI- >^-'-i.-ra or never in other 
:^:ts. i."::'»:'^? linfv >. >:;:. tu: onlv amon<rst corn: as 
:••: ii! j;*Ci'T:^~, i i^r. .1 .:' vvllow marygold, wild poppy, 
i »i f-.r:.: rr. N':. xr .-an this be bv reason of the 
..^r: -C :J.-: ^-v.r i. ':v r'-vj^hizi«: or fin-rowing; as 
'Vi::'; ::c*.> iri £.-v.;ri i^;*.! ^ow but in ditcl.c^ new 
.xs: . :.c .:' lir j:r;.ir. i liv ri!!-:»«- and unsown, they 
'^ . v-.c .vr.:-i : >: i> i: jh.alJ >eem to be the com 
ujl: :,a.-ri:r. :1 i iurih. iri prepaivtb it tbr their 

4^v V -> .'rsj^rvir.Hi. it' i; k^Idetb. (^as it is vcry 
rc-MCt;/ ;> .:' ,:Tv:-i: u>o rVr the melioratin^r of taste 
■_ -.-..:> A.",i ;s;. :'.;::: r.vr'.i?^ and of ihe scent of flow- 
.rs V : I .:. v •: .:. u":. tu: if the fig-tree do make 
::.. :v: v..-*. >:r v^ iri : irrer v.a< the anoients hate 
^.*.c >:;cv -C r-e ilanted about the tig-tree 
:S. r^ rz.ri? >wevr. Xow the tastes that 



.%,*:. * 
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do iDost ofiend in Iriiita and herbs and rools, are liilt«r, 
harsh, snur, and watciish or flashy. It were good 
rijwafore to make the trials foUowiug. 
^■^. Take wormwond, or nie, and set it near let- 
Hh^ or coleflory, oi' articlioke ; and sec wlietlier the 
^Sttice, or the coleflorj', &c., become not tlio awefter. 

485. Take a ser^-ice-tree, or a cornelian-tree, or an 
i'klcr-trec. which we know liavc frnits of harsh and 
bjnding juJce, and stt thom nt'ar a vine ur fig-tree, 
and see whether tlie grapes or figs will not be the | 
sweeter. 

486. Take cucumbers or jmnipiona, and »et them 
liiere and thcrc) amongst musk-inelons, and see i 
iiliether the mi'Ions will not be more winy, and better ] 
tasted. Set cueumbera likewise amongst radish, and see | 
wliether l.he radish i\ill not be made the more biting, 

■487. Take sorre!, and set it amongst rasps, and see | 
whether the rasp» will not be the sweeter. 

488. Take common briar, and set it amongst vtoleta j 
or wall-flowers, and see whether it will not makc the I 
\ iiitets or wall-flowers sweoter, and less earthy iu their 
■ rni-ll. So set lettuce or cucumbers amongst rosemarj- 
>T bajs, and see whether the rosemary or bays will not 
like more odorate or aroniaticat. 

. Contrariwise, you musl take heed how you seb I 
I together, that draw much the like juice. And J 
Jafbre I think rosemary will k-esein sweetneas, if ita 
ptwith lavender or bays, or the like, But yet iP T 
111 cori-ect the strength of an herb, you sliall du j 
Pto aet other like herbs by bim to take him do* 
r yoa sbould »et lansey hy angelica. it may be the*-^ 
^lica wouhl be tlie weaker, and fitter for mixtnrr" 
»rfume. And if you should set rue by common 
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wormwood, it may be the wormwood would turn to be 
liker Roman wormwood. 

490. This axiom is of large extent ; and tberefore 
would be severed and refined by trial. Neither rnust 
you expect to have a gross djiFerence by this kind of 
culture, but only fui*ther perfection. 

491. Trial wonld be also niade in herbs prasonous 
and purgative, whose ill quality perhaps may be dis- 
charged or attempered, by setting stronger poisonSi or 
pnrgatives, by them. 

492. It is reported, that the shmb called Our LaJüt 
Seal (which is a kind of briony) and coleworts, »et 
near together, one or both will die. The canse is, ibr 
tliat they be both givat deprcdators of the earth, and 
one of tliem starvetli tlie other. The like is said of 
reed and a brake ; both wliicli are succulent ; and 
therefore the one deceiveth tlie other. And the like 
of hemlock and rue ; both which draw strong Juices. 

493. Some of the ancients, and likewise divers of 
the modern writers tliat have laboured in natural 
magic, have noted a synipatliy between the snn, moon, 
and soQie j)rincipal stars, and certain herbs and plants.^ 
And so they have denominated some herbs 9olar^ and 
some lunar ; and such like toys put into great wonk. 
It is manifest tliat there are some flowers that have 
respect to the sun ; in two kinds ; the one by opening 
and shutting, and the other by bowing and inclining 
the head. For niarygolds, tulippa's, pimpernel, and 
indeed most flowers, do open or spread their leaves 
abroad when the sun shineth serene and fair : and 
again (in some part) close them or gather them in- 
ward, either towards night, or when the sky is ove^ 

^ Sea Porta'8 Phytognomica, i. 18. 
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Or this tliere needeth no such soleiun reason to 
Bsaigned, im to say that tlity rcjiüce at the prosetice 
llie sun, Bild moum at the absi-nce thereof. For it 
Dothiiig elae but a littlc luading of thi* leavea and 
illing th^m at the hottom with the uioistunt »f the 
; whcreas the dry air doth extciid thi-m. And they 
iiake it a piece of the wonder, t)iat garderi davt.T^ wiUl 
Lnd<< the stalk wheii tho sun slti-wcth bright ; whidi ä.1 
tiothing but a tull exjiansiun uf ihe leavue. For tfaal 
howing and indining the head, it is found hi the greatl 
flower of the suii, in marygolds, wart-wort, mallowl 
tlowers, and otlieps. Thö cause is somewhat i 
obsnire than the forin«r ; but i take it to bc no oth 
Imt tlmt tJie part against nhich the aun be:iteth waxet 
if« faint and flaccid in the stalk, und thtrehj In 
to stipjiort the flower. 

4. What a üttle uioisture will do in vegvtal 
«Ttft» though they be de»d and severed from the ea 
ap)iHireth well in the experimeiit of jnggl^r». Th«j 
Wkc the beard of an oat ; which (if you mark it weilj 
(s wi-eathed at the buttoni, and one sniooth enlire stravr 
at the top. They take only the part that is wivaihed, 
und cut i>ff the otlier, Imving the hcard )ialf the breadth 
oj'a finger in lerigth. Theu they niake a httle cross üf 
u rjuilJ, long-ways of thal part of tlie t{uill which hath 
ihe pith ; and cross-ways of that piew of thf quill 
without pitli ; the whole cross being tho hreadth of fl 
finger higli. Then tliey priek the bottoin where thfti 
pir.h is. and thereinto they pnl the oatenbcard, I« 
Jmlf of it sticking forth of tho quill : then t\)<y take a ' 
liitk^ wliite box of wood, to deceivo meu, aa if soni^ 
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what in the box did work the feat ; in which, with a 
pin, they make a little hole, enough to take the beard, 
but not to let the cross sink down, but to stick. Theo, 
likewise by way of imposture, they make a qaestion; 
as, Who is the fairest woman in the Company? or, 
Who hath a glove or card ? and cause another to name 
divers persons ; and upon every naming they stick die 
cross in the box, having first put it towards their 
mouth, as if tliey channed it ; and the cross stirreth 
not; but when they come to the person that thej 
would take, as they liold the cross to their mouth, they 
touch the beard with the tip of their tongue and wet 
it ; and so stick the cross in the box ; and then yoa 
shall see it turn finely and süftly three or four tums; 
which is causod by the untwining of tlie beard by the 
moisturo. You miiv sc»e it niore evidentlv, it* vou stick 
the cross botween vour fingei-s instead of the 1k)x ; and 
therefore vou mav see that this motion, which is ef- 
fected bv so little wet, is stronjxer than the closing or 
bending of the head of a marvgold. 

495. It is reported by soine that the herb calied ma 
soiis^ (whereof they make strong watei^s) will at the 
noon-dav, when the sun sliineth hot and bricht, have a 
great dew upon it ; and therefore that the right name 
is ros solis ; which they imjmte to a delight and syin- 
pathy that it hath with the sun. Men favour woiiders. 
It were good first to be sure that the dew that is touud 
ujKHi it he not the dew of the morning preserved, when 
the dew of other lierbs is breathed awav ; for it hath a 
smooth and thick leaf, that doth not discharge the de\v 
80 soon as other herbs that are niore spungy and po- 
rous. And it mav be purslane, or sonie other herb, 

1 Drosera rotundifolia. The English name is Simdew. 
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doth the like, and is not marked. But if it be so that 
it hath more dew at noon than in the inorning, then 
säte it seemeth to be an exudation of the herb itself ; 
as plums sweat when they are set into the oven : for 
you will not (I hope) think that it is like Gideon's 
fleece of wool, that the dew should fall upon that 
and no where eise. 

496. It is certain, that the honey-dews are found 
more upon oak-leaves than upon ash, or beech, or the 
Kke : but whether any cause be from the leaf itself to 
concoct the dew, or whether it be only that the leaf is 
dose and smooth, (and therefore drinketh not in the 
dew, but preserveth it,) may be doubted. It would be 
well inquired, whether manna, the drug, doth fall upon 
certain herbs or leaves only. Flowers that have deep 
sockets do gather in the bottom a kind of honey, as 
honeysuckles, (both the woodbine and the trefoil,) 
Hlies, and the like. And in them certainly the flower 
beareth part with the dew. 

497. The experience is, that the froth which they 
call woodseare (being like a kind of spittle) is found 
bat upon certain herbs, and those hot ones ; as laven- 
der, lavender-cotton, sage, hyssop, &c. Of the cause 
of this inquire further ; for it seemeth a secret. There 
fidleth also mildew upon com, and smutteth it ; but it 
may be that the same falleth also upon other herbs, 
and is not observed. 

498. It were good trial were raade, whether the 
great consent between plants and water, which is a 
principal nourishment of them, will make an attraction 
at^ distance, and not at touch only. Therefore take a 
vessel, and in the middlc of it make a false bottom of 

1 Or in the origiDal. — /. S, 



888 NATURAL HISTORY. 

coarse canvas : fill it with earth above the canyas, and 
let not the earth be watered ; then sow some good 
seeds in that earth ; but under the canvas, some half a 
foot in the bottom of the vessel, lay a great spuDge 
thoroughly wet in water ; and let it lie so some ten 
days ; and see whether the seeds will sprout, and tlie 
earth become more moist, and the spunge more dir. 
The experiment formerly mentioned of the cucumber 
creeping to the pot of water, is far stranger than 
this. 

Experiments in consort tmicldng the making herbs and 

fruits medicinable, 

499. The altering of the scent, colour, or taste of 
fniit, by infusing, mixing, or letting into the bark or 
root of the tree, herb, or flower, any coloured, aro- 
matical, or medicinal substance, are but fancies. The 
cause is, for that those tliiiigs have passed their period, 
and nourisli not. And all alteration of ve<i;etables in 
those qualities must be by soniewhat that is apt to go 
into the nourishment of the plant. But this is true, 
that where kine feed upon wild garlic, their milk tast- 
eth plainly of the garlic ; and the flesh of muttons is 
better tasted where the sheep feed upon wild tbynie, 
and other wliolesome herbs. Galen also speaketh of 
the curing of the sdrru^ of the liver, by milk of a oow 
that feedetli but upon certain herbs ; ^ and honey in 
Spain sniellcth (ap])arently) of the rosemary, or or- 
ange, from whence the bee gathereth it : and tliere i> 
an old tradition of a maiden that was fed with mpdh^^ 

* <Jalen in several places spcaks of the medicinal qualities which m»'' 
may dorive from the herbs on which the cow has fed, but I have not ^»^^^ 
the passage to which Bacon appeors to refer. 
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Iiich is counted the strongest poison of all vegeta- 
Eli) which witli ose did not Imrt llie 
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i some that had canial Company with her.' So it 
is obser\ed by some, timt there h a virtuous bezoar, 
and anolher witliout virtiie, which appear to the shnw 
alike : but the i-irtuous is taken fiom the beast that 
f'ttdeth uiion tho moiintains, where there are theriacil 1 
liurbs, and that without virtue, from those that feed i 
the vallies where no such horbs are. Thus far I am J 
of opinion : that as steeped winea and beers are very 1 
medicina) ; and ükewise bread lompered with di\-eraj| 
powdei's ; so of meat also (as flesli, fish, milk, audl 
e;^), that tbey niay be niade of grent use for medt-fl 
eine ■ml diet, if the heasts, fuwl, or fish, be fed withj 
a special kind of food fit for the disease. It ' 
dangerous thing also for secrct enipoisoiimenls. ButI 
whether it may be applied uiito planis and Jiprbs, 1 1 
doabt mnre ; becauac tho nouHsliment of them i 
innre common juice ; which is hardly capahle of an^v 
aj^ecial tjuality, until the plant do assimilate it. 
^h£00. But lest oiu- increduHty may prejndice any ' 
^^BStable Operations in this kind, (ea|>i'cially stnoe 
^^BtT uf the ancienls have set them down,) wo think 
good briefly to propound the four means wliich thayM 
liave devised of making plants medicinable.' Tho fir» 
is by slittiiig of the rnot, and infusing into it the med»- J 
eine ; as hellebore, opium, scammony, treacle, &c., anif J 
tben binding it np again. This se^meth to me lh*a 
least probable ; becaiiüe the root drawiith iinmediately^ 



18t« G>r ihi* Hury Meruarialia " De veneni» M 
fcto AvicaniiB " [>o viribui uinti«, i. lO." I( 
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from the earth ; and so the nofiirishinent is the more 
common and less qualified : and besides, it ia a long 
time in going up ere it come to the finit. The aecond 
waj is, to perforate the bodj of the tree, and there to 
infdse the medicine ; which is some^^hat better: ibrif 
any virtue be received from the medicine, it hath the 
less way, and the less time, to go up. The third is, 
the steeping of the seed or kerne! in some liqnor 
wherein the medicine is infused: which I have little 
opinion of, because the seed (I donbt) will not draw 
the parts of the matter which have the propriety: bot 
it will be far the more likely if you mingle the medi- 
cine with düng; for that the seed naturally drawing 
the moisture of the düng, may call in withal some of 
the propriety. Tlie fourth is, the watering of the 
plant oft with an infusion of the medicine. This, in 
one respect, may have more force than the rest; 
because the medication is oft renewed; whereas the 
rest are applied biit at one time; and therefore the 
virtue may the sooner vanish. But still I doubt that 
the root is somewhat too stubbom to receive those fine 
imprcssions ; and besides (as I have said before) they 
have a great hill to go up. I judge therefore the like- 
liest way to be the Perforation of the body of the tree 
in several places, one above the other ; and the filling 
of the holes with düng mingled with the medicine ; and 
the watering of those lumps of düng with squirts of 
an infusion of the medicine in dunged water, once in 
three or four days. 
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ExperimeTUs in cansort touching curioiities about fnüts 

and plants. 

OüR experiments we take care to be (as we have 
Dften Said) either experimenta fructifera or lucifera; 
either of use or of discovery: for we hate impos- 
tures, and despise curiosities. Yet because we must 
i^ply ourselves somewhat to others, we will set 
down some curiosities touching plants. 

501. It IS a curiosity to have several fruits npon 
one tree ; ^ and the more, when some of them come 
early, and some come late; so that you may have 
npon the same tree ripe fruits all summer. This is 
easily done by grafting of several scions upon sev- 
eral boughs of a stock, in a good ground, plentifiilly 
fed. So you may have all kinds of clierries, and all 
klnds of plums, and peaches, and apricots, upon one 
tree ; but I conceive the diversity of fruits must be 
such as will graft upon the same stock. And there- 
fore I doubt whetlier you can have apples, or pears, 

1 Porta, Xat. Mag. iii. 19. 
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or oranges, upoii tlie same stock upon whicb you graft 
plams. 

t502. It is a curiosity to have fmits of divers shapes 
and figures.^ This is easily performed, by moulding 
theni when tlie fruit is yuung, with moulds of earth or 
wood. So you may have cucumbers, &c., as long as a 
cane ; or as round as a spliere ; or fonned like a cross. 
You may have also a])ples in the form of pears or lem- 
ons. You niav have also fruit in more accurate fitriires, 
as \ve Said of men, beasts, or birds, according as you 
make the moulds. W herein vou must understand, tliat 
you make the uiuuld big enough to contain the whole 
fruit when it is grown to the greatest : for eise you 
will choko the sj»reading of the fruit ; which other- 
wiso would sprt^ad itsulf, and fill the concavc, am! so 
be tunied into the shape desired ; as it is in niouM- 
works of lii[uid thiiiijs. Sonie doubt may be con- 
ceiveil, that the keepiii«; of the sun from the fruit mav 
hurt it : but theiT is ordinarv experionee of fi-uit that 
groweth coveivd. Quare also, whether sonie small 
holes mav not be niade in the wood to let in tlio sun. 
And note, that it were best to make the moulds i)ar- 
tible, gluwl or ceniented together, that you may open 
them when von taki* out the fruit. 

503. It is a curiosity tu have inscriptions or engrav- 
ings in fruit or trtvs. This is easily performed, bv 
writing with a net»dle, or bodkin, or knife, or the like, 
when the fruit oi- trees are vnuntr; for as thev irrow, so 
the lettei-s will gn»w niore large and graphical. 

Toneri-itjue mei»'« inoidere ainores 
Arhunlui>: i.TO'ict.'nt illaf, civsoeti;* uiuures.*'^ 

> Soo Porta, iii. 1?^.: in.iui wlhun the sulistance ol' this and the noxt two 
pftnui!T:iph> i< t.-ikin. 
S Eol. X. r».3. 
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|.504. You may Jiave trees apparelled with flowers or 
frbs. by boring holes in thü bodies of tliem, and pnt- 
; into thom carth holpen with muck, and setting 
»lips, of violets. atrawberries, wild tliynif. 
muniile, and such liki-, in tho eaith. Wlierein ihev 
äo but grow in the tree as tliey do in pots ; thoiigh 
(perhai») with some fee<ling fi-om tlie titJes, it would 
Le tried also witli s)ioots of vini», and roots of red 
«; for it may be tbey being of a roore ligneous 
II incorporate witli the tree itself. 
,505. It is an ordinnry curiosity to form trees and 
shrubs (as roseniaiy, junii«>r, and the like,) into sun- 
dry shajies ; wliirh is done by nioulding them witliin, 
and cutling tbein wiibont. But they are but lame 
tliings, being too small to kfep figure, Great Castles 
iiiade of trees upon tranies of tiniV-r, witli turrets and 
arches, were anciently inaUers <>i' niagnificence. 

5üti. Among«t cnriosities I sball place coloration, 
thougli it be siimewliat hetter ; for beauty in flowers 
is their pre-cminence. It is observed by some, that 
gilly-Howcrs, swect-williama, violets, that aro Colon retj^ J 
if tbey bf neglected, and neitber watered, nor i 
moiilded, nor traiiisplanted, will tnrn white.' And { 
is probable that the white with much culture mny tum 
eoloured. For this 19 ccrtain, that the white oolour 
fometli of scarcity of noarishment ; except in flowers 
that aro only white, and admit no other eolüum. 

507. It is good therefore to see what natiirea do 
uwompany what colimrs ; für by that you »hall have 
lijjht liow to induce colour», by proilncing tho.sc nnt- 
urea. Whitw are more inudorate (for tho most ]i«rl) 
üian Towers of the same kind colnurt-d ; as is fotind ia 



1 P..n^ N.U M.g. iii. 16., < 
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^ngle white violets, white roses, white ^lly-flowen, 
white stock-gilly-flowen, ftc. We find also that Uoi- 
soms of trees, that are white, are commonly inodonte; 
as ehernes, pears, plums ; whereas those of apples, cnbii 
almonds, and peaches, are bloshj, and smell sweet Tbe 
cause is, for that the substance that maketh the flowerii 
of the thinnest and finest of the plant ; which also mak- 
eth flowers to be of so dainty coloors. And if it be 
too sparing and thin, it attaineth no strength of odoor; 
except it be in such plants as are very succnlent; 
whereby they need rather to be scanted in their nou^ 
ishment than replenished, to have them sweet Ab 
we see in white satyrion, which is of a dainty smell; 
and in bean-flowers, &c. And again, if tlie plant be 
of nature to put forth white flowers only, and thosc 
not thin or dry, they are commonly of rank and fid- 
some smell ; as may-flowers, and white lilies. 

508. Contrariwise, in berries the white is commonlv 
more dolicate and sweet in taste than the coloured ; as 
we see in white grapos, in white rasps, in white straw- 
berries, in white currants, &c. The cause is, for thit 
the coloured are more juiced, and coarser juiced ; and 
therefore not so well and equally concocted ; but the 
whit<?> are better proportioned to the digestion rf the 
]>lant. 

509. But in fruits the white commonly is meaner; 
as in pear-plums, damascenes, &c. And the choicwt 
plums are black. The mulberry (which though they 
call it a beny, is a fruit,) is better the black than the 
white. The harvest white-plum is a base plum ; and 
the verdoccio, and white date-plum, are no very good 
plums. The cause is, for that they are all over- 
watery : whereas an higher concoction is required for 
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svreetness, or pleatnire of taste ; and tlierefore all yonr 
d^nty plums are a little dir, and come from tlie stone; 
as tbe muscie-plum, tbe damascene-plum, the peach, 
the aprifot. &c. Yet some fruits, which grow not to 
be Ijlaek, are of the nature of berries, swectest such as 
arc paler ; as the coeiir-cherry, whicli inclinetli more to 
white, is sweeter than the red ; but tbe egriot ia more 
aour. 

MO. Take gilly-flower seed, of one kind of gUly- 
flower, (as of the clove-gilly-flower, which is the moat 
cominur,) and sdw it ; and there will come np gilly- 
flowers. some of one colonr, and some of another, 
casaallv. as tho seed meeteth with nourishment in 
the earth ; so that the gardeners find that they may , 
hare two or ihree roots aniungst an hundred tltab { 
are rare and of grt-at pricc ; as pnrple, carnation of 
several stripes; tlie cause is (no doubt) that in earth, 
H^jnoogh it be contiguous and in one bed, there are vcry 
^HMntl jniees ; and as the seed doth casnally meet witb | 
Bw>B>, so it cometh forth. And it is noted especially 
(hal those which do come up piirple, do always come 
op Single: the juice, as it seemeth, not being able to | 
Hiflice H succulent colour and a donbic leaf, This .1 
M jBMP eriment of several eolours coming up from ( 
^Hpd, would be tried aiso in tarks-foot, monks-hood, 
BfclMW, and holly-oak. 

fill. Pew fruits are coloured red within: the qneen- 
appte is ; and another apple, called the rose-apple ; .j 
mnlberries likcwisc ; and grapes. though most toward | 
:in. There is a peach also that hath a cii 
1 towards the stone : and tlie egriot cherry 
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tree beai'etli no fruit: and it may ^>e- that tlie same 
ineaiis which, applied to the Irte. dotli extrtmely accel- 
erat« tlie sap to rise and br^ak furth, would make 
Üie tree Sf)end itself in flowers, and thnae to becoiiie 
double : wliich were a great pleasure to see, especially 

MJa ^ple-trees. gieach-trees. and almond-trees, tltat have 

HHnMoms UushK'oloiired. 

Hk^dl4. The making of fniita withont core or stone, is 
HVewise a curiosity ; and somewhat better ; befause 
wbatmever maketb tliem so, is like to make tb^in more 
loiwler and delieate. If a scion or shoot, fit to be set in 

K' ground, bavc the pitii finely takcn forth (and not 
^ther, bul some of it left, tbt better to save 
y, it will bear a fruit witb little or no core or stone, J 
And llic like is said to be of dividing a quick-trec dowa j 
In the "round, and taking out the pith. and then bind- j 
inii it np again.^ 

"ilfl. It iä i-eported also, that a cition graficd upon a j 
qnince will have small or no sccds ; und it is very I 
jirolwblu tliat any aour fruit grafted upon a stock that 1 
bcareth a sweeter fruit, may both make tbe fruit 1 
Hwccter, and more void of the harsh matt«r of korneb I 



fei^l&. It is rejmrted, that not only tbe taking out of I 
^'{litb, bul tili' stopping of the juice of the pith froin I 
h^ in the mldst, and turtiing it to risa on the outside, 1 
witl make the ßuit witliout rore or stone; aa if yoa | 
sboald bore a tree clean througli, and put a wedge in* I 
It ja ime. there is some afKnity between tbe pith and I 
B kemel, because ihey are buth of a harsh aubst 
I both placed in the midat. 

^Thi* aDri Ihn suuceediug pnngrapbs, to SIT. lucluuve, we <Vam PDrti,d 
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517. It is reported, that trees watered perpetmJly 
with warm water, will make a frait with Uttle or no 
core or stone. And the mle is general, that whatBO- 
ever will make a wild tree a garden tree, will make t 
garden tree to have less core or stone. 

JExperimerU^ in conwrt Umching the degenerating of 
plani4 : and of the tranamutation of them one n^ 
another.^ 

olS. The mle is certain, that plants for want of 
culture degenerate to be baser in the same kind ; and 
sometimes so fai* as to change into another kind. 
1. The Standing long, and not being removed, mak- 
cth thom degenerate. 2. Droiight, unless the earth 
of iisclf bo moist, doth the like. 3. So doth reinov- 
ing into worse earth, or forbearing to compost the 
earth ; as we sec that water-mint tumeth into field- 
mint, and the colewort into rape, by neglect, &c, 

519. Whatsoever fruit useth to be set upon a root 
or a slip, if it be sown \\'ill degenerate. Grapes sown; 
figs, almonds, pomegranate kern eis sown ; make the 
fruits degenemte and become wild. And again, most 
of those fruits that use to bc grafted, if tliey be set of 
kemels or stones, degenerate. It is true that peaches, 
(as hath been touched before,) do bettcr upon stones 
set than upon grafting ; and the rule of exception 
should seem to be this : that whatsoever plant requir- 
eth much moisture, i)rospereth better upon the stone 
or kernel, than upon the grafl. For the stock, though 
it givetli a finer nourishment, yet it giveth a scantor. 
than the earth at larse. 

520. Seeds, if they be very old, and yet have 

1 See Porta, Nat. Mag. iü. 2. 
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ugth eiioDgli to bring forth a. plant, mako tfae 

iBt degenerate. And therefore skillul gaideners 

ilie trial of tlie seeds before they buy tliein, whether 

kny be good or no, by putting tliem in wattjr gently 

; and if they be good, ihey will sprout wittiin 

1ta]f an liour. 

521. It is Strange wbich is reported, that baail too 
much esposed lo the sun doth tum into wüd tbyme ; • 
althougli those two lierbs seem to have small affinity; 
but baail is almoat the only hot lierb that hath fat and 
Bucculent leaves; which oilinesa if it be drawn forth 
Mjtr the Süll, it is like it will make a very great 

^^;eS2. There is an oM tradition, that boughs of osk J 
put into the earth will put forth wild vines : ' whicti I 
if it be tnie, no doubt it is not the oak that tunietk 1 
into a vine, but the oak-bough putrefying qnalifieth | 

Biarth to put forth a vine of itself. 
3. It is not impossible, and I have heard it veri- I 
that upon cuttiug down of an old timber tree, the I 
hath put out sometimes a tree of anotber kind; 
lat beecli hath put forth birch ; which, if it bo 
the cause niay be, for that the old stub is too 
Kant of Juice to put forth the former tree ; and there- 
fore puttoth forth a tree of smaller kind, that needeth 
less nourishnient. 

524. There is an opinion in the country, that if the 
same ground be oft sown with the grain that grew '/ 
upon it, it will in the end grow to be of a baser kind. 
r AÄ6. It is certain, that in very sterile years com 
L will grow to another kind, 

irily for tili« is P«UiidLu5, Jpr. «l. 

iD the auUiorily of Albürtus Mm^nus. 
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_ generally it Is a nile, ihat planls thnt »re l 

fortlt liy cnllure, as com, will soorlt cliange inlo oüier 
Gpecies tlian tliiise llint come ot' tlieniselves; fcr tliU 
cull.ure giveth biit an aJvenlitioiis naiure, whicH is 
mcre easily put otf. 

Thia work of tlie tratisinutatioii of plant» oK 
into aiiütlier, la ititer magualia naturce : for thl 
transniutHtiun of spfcies is, in the vul^rar }Mla» 
pliy, pronuuiRvd impossible ; and certainly tt is ■ 
tliing oi (lifüciilty. and requirelh iteep senrcl) latD 
oature; butseeiti§^ tliere appear sonie mmiiftwt in* 
staQ('«s nf it, the upiriioa ut' iiii[H>ssibility is tu be 
r^ected, and the meuns thtrreof to be faund ouL 
We see that in livinff creatures ihut rrome of putw- 
faction, tlteru \a niuch traiisiiiutati^n of uiie iuta 
another ; ns (ralerpilliirs tum iiitu flit^, Sic. And 
it sliould secm probüble thai »liatsoever creature. 
having life, is gi^nerated wiihout seed, thal craHOK 
will change oiit of uiic s{>ecies into another. Fw 
it is the seed. and the iialure of it, which Uiclwtl 
and boundeih in the ereatnre, that it doth not m- 
|iatiatc. So ns \\a niay wvll iimclude, that seeins 
ilie eanh of itnelf doth put furth plants witboui 
»eed, therefore pluins iriay well have a Iransmi- 
^ration of »tperies. Wherefore, wuiitiiig iustance 
üdhich do occiir. we shall give directions of thf 

' Viig. Georg. I. ISl. 
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Wt Ijkely trials ; and gencrally, we u ould not 
r those tbat read tliis our work of Siflva S^/l- 
vanim accuuut it strnnge, ur think tlmt it b an 
over-haste, that we have 8(*t down particulars un- 
iricd ; for contranwise, in our own esliination, we 
account such particulars more wortliy timn thoite 
that are already tried and knowu ; for ihese latter 
niust be lakcn as yuu find theni ; but the nther do 
levrl puint-blnnk at :he inventiog' of cüusi>a and 
mxiuiiitt. 

52R. First thercf'ure, von must make ac(V)iint, that | 
if you will have nne plant chsnge into anotber, yo« I 
must ha^ve the noiirishmont ovcr-mle tlie seed ; andf 
therefore you are to practise it by nourisbnieiita i 
coQtrary as nriay be to the nature af tlie licrb ; i 
npierthetess na the hei'b niay grow ; and likewise «itä» 1 
- i'ds that are of the weakeat sort, arni have 
' ii;i>ur, You shall do well, iherefoi'e, to take maralh-^ 
iitrlis. and plant ihem nn tops of Iiills and chamijaigns; 
iind such plants as reijuire luuch mointure, npon sandy 
iind very dry gruunds. As for ejaniple, marsh-mol- 
Inws and sedge, n|>on liillfi ; cucnniber, nnd Icttuce- 
>vcda, and coleworts, u)Kin a sandy plot; so contrari- 
ivise, plant huahes, heath, ling, and brakes, upon a wet 
or marsh gronnd. This I ponceive also, that all escu- 
k'iit and ganlen herbs, set npon the top» uf hüls, will I 
jirorc innre medictiial, thaugh le^ csculunt tlian theyl 
were before. -And it may be likewise, «ome wild herbiJ 
you miiy make sallct herbs. This is ihe firsl rule f«r 
trannuiutation of plnnts. 
j Ö27. Ttie second ruic sbiill be, to burr some few ' 
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event will be. Or take earth that you have prepared 
to put forth mushrooms of itself, (whereof you shall 
find some instances following,) and sow in it purslane- 
seed, or lettuce-seed ; for in tliese expcriments, it is. 
likely enough that the earth being accustomcd to send 
forth one kind of nourishment, will alter the new 
seed. 

530. The fifth rule shall be, to make the herb grow 
contrary to his nature; as to make ground-herbs rise 
in height : as for example, carry camomile, or wild 
thyme, or the green strawberry, upon sticks, as you 
do hops upon poles ; and see what the event will be. 

531. The sixth rule shall be, to make plants grow 
out c^ the sun or open air ; for that is a great muta- 
tion in nature, and may induce a change in the seed ; 
as barrel up earth, and sow some seed in it, and put 
it in the bottom of a pond, or put it in some great 
hollow tree : try also the sowing of seeds in the bot- 
toms of caves ; and pots with seeds sown, hanged up 
in wells some distance from the water ; and see what 
the event will be. 

Experiments in consort Umching the jprocerity and louh 
ness and artifieial dwarfing of trees, 

682. It is certain that timber-trees in coppice-woods 
grow more upright, and more free from under-boughs, 
than those that stand in the fields : the cause whereof 
is, for that plants have a natural motion to get to the 
sun ; and besides, they are not glutted with too much 
nourishment ; for t;^at the coppice sliareth with them ; 
and repletion ever hindereth stature : lastly, they are 
kept warm ; and that ever in plants helpeth mount- 
ing. 
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have it. And it is true tbat moss is but the rudi- 
ment of a plant ; and (as it were) the mould of 
earth or hark. 

537. Moss groweth chiefly upon ridges of honses 
tiled or thatched, and upon the crests of walls ; and 
that moss is of a lightsome and pleasant green. The 
growing upon slopes is caused, for that moss, as on 
the one side it cometh of moisture and water, so on 
the other side the water must but slide, and not 
stand or pool. And the growing upon tiles, or walls, 
&c., is caused, for that those dried earths, having not 
moisture sufficient to put forth a plant, do practise 
germination by putting forth moss ; though when by 
age, or otherwise, they grow to relent and resolve, 
they sometimes put forth plants ; as wall-flowers. And 
almost all moss hath here and there little stalks, be- 
sides the low thrum. 

688. Moss groweth upon alleys, especially such as 
lie cold and upon the north ; as in divers terraces : and 
again, if they be much trodden ; or if they were at 
the first gravelled; for wheresoever plants are kept 
down, the earth putteth forth moss. 

639. Old ground, that hath been long unbroken up, 
gathereth moss ; and thercfore husbandmen use to eure 
their pasture grounds when they grow to moss, by 
tilling them for a year or two : which also dependpth 
upon the same cause ; for that the more sparing and 
starving juice of the earth, insufHcient for plants, doth 
breed moss. 

640. Old trees are more mossy far than young ; for 
that the sap is not so frank as to rise all to the boughs, 
but tireth by the way, and putteth out moss. 



541. Fonntaitts hvn mcw growing npon dn gravi 
abont them; 

MncxaifeMMit 

Tha cause is, för that the fonntaina diab Ibe «ibr 
from die gronncl adjacent, and I«ve bat Hiflkiftil 
moistnre to ln«ed moss: and bendes, tbe oddnoi'tf 
tlie water conduceth to tbe same. 

642. The moea of trees is a kmd of hair ; ibrlt 
is the Juice of the tree tliat » excemed, and- dätt 
not asrimilate. And npon great trees the mon jpiSi- 
ereth a fignre, like a leaf. 

548. Tbe moister äort of trees jield little atom; 
as we see in aspe, poplars, wOlows, beeches, Ae.-; 
which is partlj caosed för the reason that hath beco 
given, of the frank putting up of the sap into the 
boughs ; and partly for that the barks of those tiec« 
are more close and smooth than those of oaks aod 
asbe^s ; vherely the moss can the hardlier issne onL 

544. In claj-grounds all fimit-treea grow fhll of 
moss, both npon body and honghs ; which is catued 
partly by the coldness of the gronnd, whereby Ab 
plants nourish less ; and partly by tbe tonghnesi tt 
tbe earth, whereby the sap is shut in, and cannot gal 
up to spread so frankly as it shoald do. 

545. We have said herotofore, that if trees be hide- 
bound, they wax less fruitfiil, and gather moss ; and thit 
they are holpen by hacking, &c. And, therefbre, by 
the reason of contraries, if trees be bound in with corfj 
or some outward bands, they will put forth more mo«: 
which, I think, happeneth to trees that stand Ueal, 
and upon the cold winds. It wonid also be tiied,, 
whether, if you Cover a tree somewhat tbick upon the 

I Ti19.Ecl.vii. 4S. 
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) aftcr hia poUing, it will not gather mori' 

Utk also thö watering oF trees witli cold fountain- 

will inake tliem grow füll of moss. 

P&4G. Thiire h a mosa tlie perfumci-s havc, which 

neth out of apple trccs, that hath an Qxcellent 

Qiuere particularly fnr tlie manner of tlie 

growtli, and tlie nature of it. And tbr this esperi- 

ment's sake, being a thiiig of prJce, I liavL' sot down 

last ijxperiracnts, how to multiply and call oii 



^he last 



UDSOH' 

Keds 



^Next unto iiiusä, I will speuk of mushrooins ; 
which nre likewise mi iiiiperfet-'t plant. The i 
ruOMiä have twn »traiige pro^)ertieä; the one, thal 
they yield so delicious a nieat ; the ollier, timt thej 
i-ome up »o haMtity, aa in a night ; and yt* r thi>y nnM 
UDsown. And therefore sui-h as are upstart» ioM 
, they rall in reproach mushrouiiis. It i 
ftäs be therefore, tlint they Im niade uf nitid 
oisture ; and that moiüture fat, gruss. and yeti 
somewhat cuncocted. And indeed, \ve und tliaq 
luushroonis cause the accident, wliich \ve call : 
^^B^us or the niare, in the »tomach. And there 
^^BSe the surfeit of them niay suftbcate and em-^ 
^^BtBon. And this sheweth that they are windy ; 
^H|d that windine^s is gross and swelling, not sharpS 
^^m griping'. And tipon the same reason intiah^] 
^^»nis are a venereona ineat. 

547. It is repoi-ted, that the bark of white or i 
ilar. (which are of the moistesi of trees). 
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small, and oast into farrows well dunged, will caiM 
the ground to put forth muslirooins at all seasons cf 
the year, fit to be eaten. Sodfte add to the mixtore 
leaven of bread, reaolved in water.^ 

5i8. It is reported that if a hilly field, where dw 
stubble is Standing, be set on fire in the showerj sea- 
son, it will put fortli great störe of mushrooms. 

549. It is reported that hartshom, shaven or ii 
small pieces, mixed with dnng and watered, pnttetb 
up mushroums. And we know that hartshom is of 
a fat and clammy substance : and it may be ox-honi 
would do tiie like. 

550. It hath been reported, though it be scaroe 

cnHÜble, tliat ivy hath grown out of a stag^s horti;* 

whioli tliev suppose did ratber come from a confiri- 

oation of the hörn upon the ivy, than from the hörn 

itseh'. There is not known any substance but earth, 

and tlie proc-ediires of earth, (as tile, stone, &c.) that 

vieKIeth anv moss or herbv substance. There mar 
• • • . 

Ik» trial niade of some seods, as that of fennel-seed, 
mustanl-seinJ, and ra|)e-seed, put into some little 
holes made in the horns of stafi« or oxen, to see if 
they will grow. 

551. There is also another uni>erfect plant, that 
(^in shew) is like a great mushroom ; and it is some- 
tinies as bnwid as one's hat ; wliich they call a toadV 
>tiH>l : but it is not esculent ; and it groweth (com- 
monly) by a dead stub of a tree ; and likewise alwut 
tlie nnns of rotten trees : and therefore seemeth to 
take bis juice from wood putrefied. Which sheweth, 



* Pt^iÄ, Xat. Maff. iii. 1. From the «ime chapter are tj 
^'H>. aiul pmlialily. though with some di$crepnncy, W9. also. 



taken 54S. and 
hou^h with !H)me di$crepancy, MO. als< 
2 Ari'.t. Mirab. 5. 
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by the way, that wo«! putrefied yielclil!] 
moisture. 

552. Tiiere is a cake tlml growecli apon tlie siele 
of a (lead trec-, tliat hatli gölten no namo, but it 13 
Wge, and of a iliesnut eolour, and haixl and pilhy; 
wherebv it should seem, that even dead trees farget 
iiüt tiitär pntting furth ; no niore ihan tliu carcassea 
nf men's hwIJL's. thal put fortli liair anil nails für a 
niae. 

553. There la a cod, or bag, that growiah com- 
]ji"nI_V in the fields; that at first is haid like a ten- 
ni<-ball, and white; and after gjoweth uf a miishrooM 
eolour, and (iill uf light dust upon the breaking; and ] 
is ilioiight to he dangerous for the eyes if tlie pow-' 

■ l<^v gt-t into thein ; and to be good for kibes. Bw- 1 
like it hath a corrosive and fretling natore. 

5Ö4. TliLTe ia an herb called Jew's car, that grow- 1 
etil npon the roots and lower parts of the bodies of 1 
trw<;si eapocially of eiders, and sometimc-s asbes. I^b 
iiatb a Strange propcrty ; for in warm water it awelleth,"^ 
and opL-netli t-stremely. It is not green, bnt of i 
dusky hrown eolour. And it is nsed for squinanciesi 
and intluminations in the tliroat ; whereby it i 
to have a mollifying and lenifi'ing virtue. 

65Ö. There ia a kind of spungy excn*scence. whicbV 
grovrotli chiefly upon tlie roots of the laaer^tree ; and' I 
Bometiine« upon cedar and otlier trees. It ia very 
white, and light, and frlable ; which we call agaric. 
It is famons in i)liysic fbr tlie purgjng of tough 
|.lili>gin. And it is also an excellent opener for tlv 
' ! \ iT ; but offensive to the stumach : and in taste, i 
- at the first eweet, and afler bitter. 

lö. We find no super-plant that is a formed plant, ' 
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Vm misseltoe.^ They have an idie tradition that there 

i« a liid called a missel-bird, that feedeth upon a aeed, 

v-nich many times she cannot digest, and so expelleth 

i: whole with her cxcrcment : which &lling upon tbe 

baugh of a tree that hath some rifl, putteth forth mis^ 

seltoe. But this is a fable : for it is not probable that 

birds should feed upon that they cannot digest But 

allow that, yet it cannot be for other rcasons : for first^ 

it is found but upon certain trees ; and those trees bear 

no such fruit as may allure that bird to sit and feed 

upon them. It may be that bird fecdeth upon the 

misseltoe-berries, and so is often found there ; which 

niav have given occasion to the tale. But that which 

makcth an end of the question is, that misseltoe hath 

been found to put forth under the boughs, and not only 

above the boughs ; so it cannot be anything that falleth 

upon the bough. Misseltoe groweth chiefly u])on crab- 

trees, apple-trees, somotimes upon hazles ; and rarely 

u]K»n oaks ; the misseltoe whereof is counted vcry 

medioinal. It is ever ^rreen, winter and summer ; and 

Ivaroth a white glistering berry : and it is a plant 

utterly differing from the plant upon whicli it groweth. 

Two things therefore may be certainly set down : first, 

tliat superfoetation must be by abundance of sap in the 

bt^ugh that putteth it forth : secondly, that that sap 

must be sucli as the tree doth exceni, and cannot 

1 We are now acquuinted with many plants besides tbe miMeltoe whüh 
•np striotly parasitio, aiiil yet what Bacon here calU perfect — that Ls ap- 
jarcntly, pbamTOiranious. I am not aware whethcr Deoandolle's expcri- 
mentti with rcjjanl to the influence of the leaves of the misseltoe on the 
•«Cent of sap in the parent branoli liave been repeated, or extendi'd to aoy 
other parasite. 

The tradition that the misseltoe was condemned to beoome a parasite in 
consequenoe of having fumished the wood of the True Cross, is one of the 
remarkablü of the iiupcnttitioiiB of which it is the subject. 
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assimiktc ; for elso it would go into a bongh ; and be- 
■idea, it seemoth lo Im moro fat and uiictuuua ttian the 
ordinär)' sap of the tree ; both by the beriy, wliich is 
clatniiiv ; and by that it contiuueth gri'en wiiiter and 
sumnicr, whicL the tree doth not, 

Ö67. This experiment of tnisseltoe may give Hglit 
to other practices. Thereforo trial would be tnade by 
ripping of the bough of a crab-tree in the bark, and 
watering of the wound every day with warm water 
dunged, to see if it would bring forth missultoe, or 
any sach like tliing. But it were yet more likely to 
try it with 8ome other watering or anointing, that 
were not so natural to the tree as water ia ; as oü, 
or barm of drink, &c. ; so they be such things as kill 
not the bongh. 

568. It were good to try what plants wonld put 
forth, if they be forbidden to put forth thuir natural 
boughs. Poll tlierefore a tree, aiid cover it some 
ihickness with clay on the top, and aee nhat it will 
pitt forth, I suppose it will put fi>rth roots ; for 
so will a scion. being turned down into elay : there- 
fore in this experiment also, the tree would be closed 
with somewhat that is not so natural to the plant as 
clay is. Try it with leather, or cloth, or {>aint!ng, t 
it be not hurtfui to the tree. And it is certain that • 
brake hath been known to grow out of a poUard, 
^i 559. A man may count the prickles of trees to l 
^Rnd of excresrence; for they will never be bough« 
f bear leaves. The plants that have prickles a 
■HS, black and white, briar, rose, lemon-trees, er 
KS, goosel)errv, berberry ; these have it in I 
igh : the plants that have priekles in the lenf a 
Wly. jimiper, whin-bush, thistle; nettles also have i 
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tuft or brush of moss, of divers colours ; which if you 
cut jcm shall ever find ftill of Httle white worms. 

JExperimenUi in consort touching the producing of per- 

fect plants ivithout seeds. 

663. It is certain that earth taken out of the founda- 
tiofis of vaults and houses, and bottoms of wells, and 
then put into pots, will put forth sundry kinds of 
herbs : ^ but some time is required for the germiua- 
tion : for if it be taken but from a fathom deep, it will 
put forth the first year ; if much deeper, not tili after 
a year or two. 

664. The naturc of the plants growing out of the 
«arth so taken up, doth follow the nature of the mould 
itself ; as if the mould be soft and fine, it putteth forth 
soft' herbs ; as grass, plantain, and the like ; if the 
earth be barder and coarser, it putteth forth herbs 
more rough, as thistles, furze,^ &c. 

665. It is common experience, that where alleys are 
close gravelled, the earth putteth forth the first year 
knot-^rass, and after spire-grass. The cause is, for 
that the hard gravel or pebble at the first laying will 
not suffer the grass to come forth upright, but turneth 
it to find his way where it can ; but after tliat the earth 
is somewhat loosened at the top, the ordinary grass 
cometh up. 

666. It is reported that earth being taken out of 
shady and watery woods some depth, and potted, 
-will put forth herbs of a fat and juicy substance ; 
as penny-wort, purslane, houseleek, penny-royal, &c.* 

1 Porta, Nat. Mag. iii. 1. The next paragrapb secma to be taken from 
the Mime passag«. 

a Firret in tbe original. — J. S. • Porta, ubi supra. 
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667. The water aUo doth §end ftrdi phnts dM 
h&Te no roots fixed in the bottom ; bnt fhey ace Iw 
perfect plante, being almost bnt leavo, and ikom 
small ones ; snch is that we call dnck-ireed ; wUA 
batb a leaf no bigger than a thjme-leaf, bnt vt l 
freeher green, and pnttetb fbrth a little Btring inkt 
the water üa from the bottom. As för the wat« 
Kly, it hatb a root in the gronnd ; and so hara t 
nomber of other herbs that grow in ponds. 

568. It is reported by aomo of the andent^ ui 
some modern testimony lihewise, that there be aoM 
l^ante that grow npon tbe top of the sea ; bn^ 
supposed to grow of some concretion of slime fron 
tlie water, wliere tlie sun beatetb bot, and where tbe 
sea stirreth little.' As for the alga marina (sea-weed) 
and eryn^um (sea-tliistle), both have roots; bnt tba 
sea-weed under the water, the sea-thiatle bnt npon tlw 
shore. 

569. The ancients have noted, that there are mpm 
berbs that grow out of snow, lud np dose togeUiei 
and putrefiod ; and that they are all bitter ; and they 
name oiie specially, ßomut, which we call mothnnat 
lein.^ It is certarn that worms are found in snow coD- 
monly, like earth-worma ; and therefore it is not unHkr. 
that it may llkewise put forth plante. 

570. The ancients have affirmed that there are BO»e 
herbs that grow out of stone ; ' which maj be, for th»t 
it is ccrtain that toads have been found in the nudiUe 
of a free-stone. We see also that flints, lymg «bove 
ground, gatlier moss ; and wall-flowers, and some otJi« 
flowers, grow upon walls ; but whether upon the nwi" 
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trick or stone, or whetlier out of the lime or cliinks, is 
not well observ«! ; for eiders and ashes have been seen 
lo grow oiit of steeples ; but they manifestty grow out 
of clefts ; insomiich as wlion tliey grow big, they will 
dif>jöiii the stone. And hesides, it is doubtfiil whether 
tlio mortar itself puttelh it forth, or wliether aome seeds 
be not let fall by birds. There he likewise rock-herbs; 
but I suppose those are where there is soine mould or 
earth. It hath likewise been found that great trees 
growing upon quarries Iiave put down their root into 
the atnne. 

571. In some mines in Gormany, as is reported,, ■ 
there grow in the bottom vegetables; and the worfe-l 
folks use to say they liave magica! virtue, and will notl 
^affcr men to gatlier them. 

572, Tlie sea-sands aeldom bear plnnts. Where(^l 
the cause is yielded by Bome of the ancients, for that J 
the aun exbaletb the raoisture before it ean incorporatö^ 
with the earth nnd yield a nonrishment for the plant,* 
And it isaffii-med also that 3and hath always hia rootl 
in clay ; and that there be no veins of sand any great 
dq>th witliin the earth. 

Ö73. It in certain that some planta put forth für a 
time of their own störe, without any nourishment from 
earth, water, stönc, &c. Of which vide the exp( 
mcnt 2d. 

»£xperimetit« in comort tmicJdng foreign plant». 
(74. It is reported that earth that was brought ont 
llie Indies and other remote countrits für ballast t 
ships, cast Upon aome grounds in Italy, did put fort 
fofiign lierbs, to us in Europe not known ; and, thn 
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wUck ii van, Om if dnv iwli, tnki, nd aifc 
mntvnc Inpmcr, and Mwpiw witn floiw fluni JM 
-wdl «ateral witli «wai «tfcr. tken cnu frrA Mi 
MKk Eke die (Ftber.> 

öTä. Pknis broi^t «ot of bot co iui fa i M will »• 
dearanr to pat liink at ^ auM tane Aat 1^ mi- 
■Dj do In their own damaM t and themfix« to pMMm 
-dem, Aere ia no tnere nqoimd tkan to bep tka 
vvm tne mjuiy cf pnttiBg buv djt cd(L It ü ii^nM 
abo tbat gnm oot of tue botter oouutnes tnoMn 
into tbe coldeTf will be more finward than the anUaiif 
^ram of tbe cold coontiy. It k Ukdf that tfaü wiS 
fmm bettcr in giains Ünn m tna; fiir that ^aiM an 
bot annnal. and so tbe virtne oT tbe seed is not iron 
out ; whereas in a tree it is embased bj the gninnd to 
wfaicb it is removed. 

576. Manj plants whici grtnr in tbe hotter coiw 
tries, being set in tbe colder, will nevertheless, eren it 
tbooe cold conntnes, being sown i£ seeds late in tbe 
spring, come np and abide most part of tbe summer; 
as WC find it in orange and lemon seeds, &c-, the teeb 
whereof sown in the end of April will bring forli ta* 
reDent sallets, min^ed with other berbs. And I doubt 
not bat the seeds of cloTe-trees, and pepper-seeds, 4c- 
if they could come hither green enongh to be aowB. 
would do the like. 

£xj>enmenl» in ammrt iouchivg the tetutnu in vh^ 
planta come forth. 

577. There be some flowers, blossoms, grum, »nd 
fraits, which come more early, and otbers which come 
more late in the year. The flowers Uiat come eiiriyi 

> Porta, KaLlUg.Üj.],; bat not ucantalj «Dpkd. 
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«iiti ns, are, primroses, violets, ancmonies, water-daffo- 

dillit«. crocus veraus, and some early ttilippa's. And 

thtry are al] cold plante; wliicli tlierefure (as it shoultl 

6fem) Iiave a quicker perceplinn of tlie heat of the sun 

iiii-ruasiiig tlian tlie hol herbs liave ; as a coM liand wili 

mer 6nd a little warmth ihan a hol. And those that 

le next after are wall-flowere, cowslips, hyacintJis, 

ßowers, &c. ; and aller tliem pints, roses, 

irJe-luces, &c. ; and the lalest are gilly-flowers, 

ÜT-oaks, larks-iiiot, &c. The carliest blossimia are 

Urjssoms of peachcs, almonds, curnelians, mezeri- 

I, &c. ; and tliey are of such trijes aa Iiave mucb 

itare, eitler watery or oüy. Aad thereforo cnK-u» 

IIS also, bcing uu herb that liaih an oity jiiice, put- 

fortb early; for tliose also find ihe sud sooiier 

tlitf drjer tmes. Tlie grains are, firet rye and 

!at, tben oats and barley, then peas and beans. For 

igh green peas and beans be eatcn sooner, yet the 

onee tliat are used for horst;-ineat, are ri|>e last; 

it seemeth that the fatter grain cometli first, The 

liest fruits are strawberries, ehernes, gooseherrieB, 

currants ; and atier them early apples, early pears, 

apricoti), rasi» ; and after tlicm, damascenes, and most 

1(1 of plunis, peuches, &c. : and tlie latest are appies, 

1ens, grapi^s, nute, quinces, almonds, sloes, hnai^ 

los, hepa, medlai's, Bervices, corneltans, &c. 

578, It 18 to be noted, that (cünimonly) trees that ■ 

lipon latest blossora soonest ; as peaches, Cornelia 

-l(*es, alniuuds, &c. : and it siücinutli to bu a work i 

liri'vidence that they blossom so soon ; for otherwise 

(lifv coiild not liave tlie aun long enuugh to ripen. 

Ö79. There be fruita (but rai-ely) tliat corao Iwice o 

e peai's, strawberries, &c. And it seem- 
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eth they are such as abonnd with nouriahmeiil; mhm^ 
ly, after one period, befiire ihe son wazeth too w«ik 
ihey can endure another. The violet also, amomit 
flowera, cometh twice a year ; eapedally the douUe 
white ; and that alao is a plant foU of mabtnre. Bam 
come twice, bat it is not without cutting, as hath been 
fonnerlj said. 

580. In Mnscovia, though the coro come not up tifl 
late spring, yet their harvest is as early as ours. Hie 
cause is, fbr that the strengih of the groond is k^ in 
with the snow ; and we see with us, that if it be a 
long winter, it is commonly a more plentiful year: and 
after those kind of winters likewise, the flowers and 
com, which are earlier and later, do come commonly 
at once, and at the same time ; which troubleth the 
husbandman many times ; for you shall have red roses 
and damask roses come together ; and likewise the ha^ 
Test of wheat and barley. But this happeneth ever, for 
that the earlier stayeth for the later, and not that the 
later cometh sooner. 

581. There be divers fruit-trees in the bot countries, 
which have blossoms and young fruit and ripe frait, 
almost all the year, succeeding one another. And it is 
said the orange hath the like with us for a great part 
of Summer ; and so also hath the fig. And no doubt 
the natural motion of plants is to have so ; but tliat 
either they want juice to spend, or they meet with 
the cold of the winter ; and therefore Ulis circle of 
ripening cannot be but in succulent plants, and hot 
countries, 

582. Some hcrbs are but annual, and die, root and 
all, once a year ; as borage, lettuce, cucumbers, musk- 
melons, basil, tobacco, mustard-seed, and all kinds of 
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; some continue mnny yeara ; as hyssop, german- 
', lavendiir, feaiiel, &c. Tbe cause of the dying is 
ble ; the firat ia, the tenderness and weakness uf the 
, which maketh the (leriod in a eiuall time ; aa it is 
^, lettuce, cucumbers, cum, &c. ; and iherefore 
Bone of these are bot. The other cause is, for ihat 
sume herbs can worse endure cold ; as tiasil, tobacco, 
nustard-seed. And tbcse havu all uiuch heat, 

terimenl» in eomort touchinff the lastiii;/ of herb» 
and treea. 

oäS. The lasting of plants is tnost in thuse that ax» 
largi^t of body ; as uaka, elni, cfaesniit, the loat-tree, 
&c. ; aiid this hoMelh in trees ; bul in horbs it is often 
cöiilrary : for borage, coleworts, pompions, which are 
herbs of ibe largest size, are of small durance ; where- 
fts hyssop, wintcr-savoury, gennander, tliyme, sage, will 
last long. The cauae is, for tbat trees last according 
to tlie strength and quanlity of their sap and juice ; 
being well muiiited by ibelr bark against the injuriea 
of tlie uir; bnt herbs draw a weak Juice, and have a, 
soft stalk ; and tliei'cfüre tbose atnongst them which 
Iiut loQgest, are Iierbs of strong smell, and with a 
tcky stalk. 

. Trees that bear uiast, and nuts, are comnionly 
'. lasting than those that bear fi-uits, eapecially the 
r fraits ; as, oaks, beccbes, cbesQUts, walnut«, al- 
, pine-tretis, &c. last longer than apples, pears, 
i, 4c. Tbe cause is the tatncss and oiliness of the 
whicb ever wastetb less than the more watery. 
jS85. Trees tbat bring forth their ieaves late in ihe 
pr, and cast tbem likewise late, are more lasting thatl 
: that sprout their Ieaves eaily, or f<hed them be- 
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times. The cause is, for thtt the late ocwung fivlk 
sheweth a moisture more fized ; and the other moce 
loose and more easily resolved. And the aune craie 
is, that wQd trees last longer than guden treoB; and 
in the same kind, those whoBe frnit is add, mofe dum 
thoBe whose fimit is sweet 

686. Nodung procoreth die lasting of trees, bnshe^ 
and herbs, so mnch as often cntüng ; for every ootting 
canseth a renovation of the juice of the plant ; that it 
tieither goeth so fiur, nor riseth so fiuntly, as when the 
plant is not cnt ; insomuch as annnal plajits, if yoa cat 
them seasonaUj, and will spare the nse of them, and 
jBoSdr them to come np still yonng, will last more yesn 
than one ; as hath been partly touched ; such as is letr 
tuce, purslane, cacumber, and the like. And for great 
trees, we see almost all overgrown trees in church- 
yards, or near ancient buildings, and the like, are pol- 
lards, or dottards, and not trees at their fall height 

587. Some experiment would be made, how by art 
to make plants more lasting than their ordinaiy pe- 
riod : as to make a stalk of wheat, &c., last a whole 
year. You must ever presuppose, that you handle it 
so as the winter killeth it not ; for we speak only of 
prolonging the natural period. I coneeive that the 
rule will hold, that whatsoever maketh the herb come 
later than at his time, will make it last longer time: 
it were good to try it in a stalk of wheat, &c., set in 
the shade, and encompassed with a case of wood, not 
tonching the straw, to keep out open air. 

As for the preservation of fruits, as well upon the 
tree or stalk as gathered, we shall handle it under 
the title of conservation of bodies. 
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jeriment» in conaort touchiitij the several ßgvres of 
plaiUa. 

Tbe particular figures of plants we leave to 
täv descriptions ; tut sorae few tlüiigs in geiiera! we 
I observe. Trees and lierbs, in tlie grdwing fortli 
1 their bouglis and branches, are not ßgured, and 
Bp no Order. The <^use is, for (hat the sap being 
l^rained in the lind and bark, breaketh not fortb at 
I (aa in tbe bodit-s of trees, and stalks of hcrbs,) tili 
T be^n to branch ; and tben wbcn tliey make an 
Tiption, they break fortb casuatly, where tbey find 
best way, in the bark or rind. It is tme, ihat sume 
trees are more acattered in tbeir boughs ; as sallow- 
I warden-trees, qnince-treea, medlar-trees, lenaon- 
BS, &c. Some are more in tbe form uf a pynunis, 
l come abnmt to todd ; aa tbe pear-tree, (wbich 
h critics will have to borrow bis nnme of Tip, fire,) 
■rge-trees, fir-trees, sei-vice- trees, lime-trees, &c. ; 
\ some ure more spi-ead aiid broad ; as beeelies, 
■nbeam, &c. The rest are more indiflerent. The 
Ke of Bcatlering tbe bouglis, is the hasty breaking 
Rh of the sap ; and therefore iboae trees rise not in a 
Hy of any height, biit biuntli near the ground. The 
e of tbe pyraniis is tbe keeping in of the sap long 
R>re it branrli ; and tbe spvnding of it, wberi it be- 
^nnctb to branch, by eqnal degrees. The spreading 
i-H cniised by tbe carrying up of tbe aap plentifully 
withont ex|>ence ; and then putting It forth speedily 
and at once. 

SSO. There be divers berbs but no trees, tliat may 

tave some kind of order in the putting forth 
Fes ; für they bave joints or knutkU^s, as it 
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were stops in their gennination ; as have güly-flow- 
ers. pinks, fennd. com, reeds, and canes. The cause 
wfaeneof ». for that the sap ascendeth nneqnallj, and 
doch (as h were) tire and sti^ by the waj. And it 
je«meth tber have some doseneas and hardness in their 

m 

9talk. vhich hindereth the sap from going np, nntil it 
haih gathered into a knot, and so is more niged to pat 

forth. And therefore ther aie most of them hollow 

• 

vben the stalk is drr; a$ fennel-stalk, stnbble, tnd 



ö^}. Flowen hare all exquisite fignres ; and die 
A>ver-namben aie (chieflr) fire and fbur ; as in prim- 
zwe&. bnarHrases, single musk-roses, single pinks, and 
£V-7-ä<^«"ers, Jto- which have five leaves: lilies, flower- 
de-'^ioes, t*:-ri;:e, buülo-^.s, Ac- which have four leaves.' 
B;ii SiMXxe rut torth leaves not nnmbered ; but thev are 
ever 5aull ones : as man-2<">lds, trefoil, &c. We see 
ils\ th*: tb^ Ävkets and supporters of flowers are fig- 
:irvi : i« in she five br^thren of the rose, sockets of 
^J.'.v-t5.:wer5^ Jto. Le;ive> also are all figured ; some 
r:ar.-i. Si:<Ee loru: : nono sqaare : and many jagged on 
:2e siies : whioh leaves of flowere seldom are. For 
I *xv«r.: :he jaÄrgini: of pinks and gilly-flowers, to 
K? Mke :he icequaliiy o( ook leaves, or vine loaves, 
or :>^ Üke : but thev selJom or never have anv small 
yur-js.- 

- tV»r! i.-- <«r»^c:L -rr-Nr? iz ihi* mnArk: the dower number of the lilt, 
i» a' A-m-cüC &11 fai.-..ci=>::2« pU^t^ Niin^ thre«. and that of bonge and 
'>ai;:-'t«». "Jt f. 

• A.-vvriai :: Mr. M*c'.;*i:** vSwr\ at>:'n*. the veoatJon of the leaf cor- 
>««c*'iT'i> r.- ä«! :a':öf .c ir, w:i :r li-c -raache*. ihe vein* beiog given off 
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JExperiments in consort touching 9ome principal differ- 

ences in plants. 

691. Of plants, some few put forth their blossoms 
before their leaves; as almonds, peaches, comelians, 
black-thom, &c. But most put forth some leaves be- 
fore their blossoms; as apples, pears, plums, ehern-, 
wbite-thom, &c. The cause is, for that those that put 
forth their blossoms first, have either an acute and 
sharp spirit, (and therefore commonly they all put 
forth early in the spring and ripen very late, as most 
of the particulars before mentioned,) or eise an oily 
Juice, which is apter to put out flowers than leaves. 

592. Of plants, some are green all winter ; others 
cast their leaves. There are green all winter, holly, 
ivy, box, fir, yew, cypress, juniper, bays, rosemary, 
&c. The cause of the holding green, is the close and 
compact substance of their leaves, and the pedicles 
of them. And the cause of that again is either the 
tough and viscous juice of the plant, or the strength 
and heat thereof. Of the firet sort is hollv, which is 
of so viscous a juice as they make birdlime of the bark 
of it. The stalle of ivy is tough and not fragile, as 
we see in other small twigs dry. Fir yieldeth pitch. 
Box IS a fiist and heavy wood, as we see it in bowls. 
Yew is a strong and tough wood, as we see it in 
bows. Of the second sort is juniper, which is a wood 
odorate, and maketh a hot fire. Bays is likewise a hot 
and aromatical wood ; and so is rosemary for a shrub. 
As for the leaves, their density appeareth, in that either 
they are smooth and shining, as in bays, holly, ivy, 
box, &c., or in that they are hard and spiry, as in the 
rest. And trial would be made of grafting of rose- 
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marv, and bajs, and box, upon a hollj-stock ; becanse 
tliey are plants that come all Winter. It were good to 
try it also with grafts of other trees, either fruit trees, 
or wild trees ; to see whether they will not yield their 
fruit, or bear their leaves later and longer in the Win- 
ter ; because the sap of the holly putteth forth most in 
the winter. It may be also a mezerion-tree, grafted 
upon a hoUy, will prove both an earlier and a grcater 
tree. 

593. There be some plants that bear no flower, and 
yet bear fruit ; there be some that bear flowers, and 
no fruit ; there be some that bear neither flowers nor 
fruit. Most of the great timber-trees (as oaks, beeches, 
&c.) bear no apparent flowers ; some few likewise of 
the fruit trees (as mulberr}*, walnuts, &c.) and some 
shnibs (as juniper, holly, &c.) bear no flowers. Divers 
herbs also bear seeds (which is as the fruit) and yet 
bear no flowei's ; as purslane, &c. Those that bear 
flowers and no fniit are few ; as the double cherry, the 
sallow, itc. But for the clierrv, it is doubtful whetluT 
it l>e not bv art or culture ; for if it be by art, tlien 
trial would be niade wliether apples' and other fruits' 
blossoms niav not be doubled. There are some few 
that boar neither fruit nor flower ; as the elm, the 
jx^plars, box, brakes, &c, 

t*^V*4. There be some plants that shoot still upwards 
and can support themselves ; as the greatest part of 
troos and plants ; there be some other that creep along 
tho crv^m^d, or wind about other trees or props, and 
«.nir.not support themselves ; as vines, ivy, briar, hrionv, 
w.wiMius, hops, cloniatis, camomile, &c. The cause 
i^ 1 .i< l:a:h Uvn i>artly touched) for that all })lants 
r.ar.iraüv :u»^vo upwards ; but if the sap put up too 
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»nder stalk, which will not support 
thercfore thcse latter sort are all 
lers. 

toucJdng all manner of coniposts 
help% of ffround. 

lul most onlinary help is stercora- 

dung is oiie of tlie best ; and next, 

and tliirdly, that of horses ; which 

iiat too hot unless it be min(;lcd. 

»r a garden, or a small quantity of 

The ordering of düng is, if the 

to sprcad it imniediatclj before the 

ing ; and so to plough it in : for if 

before, the sun will draw out much 

the düng : if the ground be grazing 

it soinewhat late, towards winter ; 

have the less }H)wer to dry it up. 

Hnpf)sts for gardens, (as a hot bed, 

Indled theni before. 

|d kind of compost is tlie spreading of 

irths ; as marl, chalk, sea-sand, earth 

^arth ; and the mixtures of them. 

be the best ; as having most fatness, 

the ground too nmch. The next is 

10 doubt) obtaineth a special virtue 

It is the fii'st rudiment of life. Chalk 

mnd a little ; and therefore is best 

»unds, or moist «rrounds : but I heard 

|say that it was a common error to 

lelpeth arable grounds, but helpeth 

's ; whereas indee<l it helpeth grass 

it that which breedeth the error is, 



r 
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becanse after the chalking of ihe grcrand diej mtf 
it out with manj crope withoot rest, and then indeed 
afterwards it will bear little gru», becanse the groond 
is tired out. It were good to tiy ihe laying cf chiHc 
upon arable grounds a little while befbre plaogjbiiigi 
and to plough it in, as they do the düng ; but; then it 
xnnst be firiable first bj rain or lying. As fbr eaiih, 
it eompaaaeth itself ; for I knew a great garden that 
had a field (in a manner) ponred upon it, and it did 
bear fruit ezcdlentlj the fint year of the planting: fer 
the sur&ce et the eaith is ever the fruitfuUest. Aad 
«arth so prepared hath a double suriace. But it ii 
tme, as I conceive, that such earth as hath salt-petn 
brvd in it^ if you can procure it without too much 
Charge^ doth excel. The way to hasten the breeding 
of salt-petre, is to forbid the sun, and the growtb of 
vegvtables. And therefore if you make a large hovd, 
thatched, over some quantity of gronnd ; nay, if yoa 
do but plank the gi'ound over, it will breed salt-petre. 
As tbr pond-earth, or river-earth, it is a veiy good 
com{N>st ; especially if the pond have been long nn- 
cleansed, and so the water be not too hungiy : and I 
judge it will be yet better if there be some mixtore 
of chalk. 

597. The tbird help of ground is, by some other 
substances that have virtue to make ground fertile, 
though they be not merely earth ; wherein asbes ex- 
cel ; insomueh as the countries about ^tna and Vesu- 
vius have a kind of amends made them for the mis- 
chief the eruptions many times do, by the exceeding 
fruitfulness of the soil, caused by the ashes scattered 
about.^ Soot also, though thin spread in a field or 

1 Sandys^s Travels, p. 208. 
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garden, is tried to be & very good compost. For salt, 
it is loü ciistly ; biit h is tricd, that miiigled witli seed- 
cora, and bowd together, it dotli good ; and I am of 
opinion, that chalk in powder, mingled wilh seed- 
com, Viould do good ; perhape as much as clialkiiig 
die ground all over, As for the steeping of the seeds 
in several niixtures with water to give them vigour, 
or watering gmunds with compost- water, wo havu 
apoken of them befiire. 

598. The fourth help of groand is, tlie sufferiiig of 
r^elables to die into the ground, and so to fatien !t ; 
as the stubhie of com, eapeciallj peas. Brakes cast 
lipon the ground in the heginning of winter, will make 
it very truitful. It were good also to try whether 
leaves of trees swept together, with sonie chalk and 
düng mised, to give them uiore heart, woiild not make 
a good compost ; for there is not)iing lost so unich as 
leaves of trees; and as they lie scattered, and ivithout i 
mixtare, they rather maku the groand srnir thaii othe**B 
wise. ' 

599. The fifih help of ground is, heat and warmth. 
It hatli been aneiently practised to btim heath, and 
ling, and sedge, with the vantage of the winil, u|K>n 
Uie ground. We aee that warmth of walls and in- 
closures mendelli ground : we see also, that lying open 
to the sonth roendeth ground : we aee again, that tha 
fülHings of sheep help ground, as well by their warmth 
is by their compost : and it may be doubted, whether 
tho coverLng of the ground with brakes in the begin- 
Tiing of the winter (whereof we spake in the last ei- 
fprinienl) hel|ieth it not, by reason of tho wannlh. 
Nay, 8ome very good husbands do suspect that the 
pithering up ^ flints in flinty ground, and laying 
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ttaem on heapa, (which is onicli nsed,) is no good 
husbandry ; fiar that thej waald keep die groond 
wann. 

600. Tbe sixth be^ of groond ia bjr watering tnd 
irrigation ; which ia in two mannen ; the one hj let- 
ting in and shntting out waten at aeasonable times: 
fbr water at some seasona, and with reasonable staj, 
doth good ; bat at aoone other seasona, and with too 
long stay, doth hnrt : and this serreth onl j fbr mead- 
ows which are along some river. The other waj is, to 
bring water firom some hanging gronnds where there 
are Springs into the lower gronnds» canying it in some 
long Airrows ; and from those fnrrows, drawing it tnv- 
erse to spread the water. And this maketh an ex- 
cellent improvement, both for com and grass. It is 
the richer if those hanging grounds be fniitful, because 
it washeth off some of the fktness of the earth ; but 
howsoever it profiteth much. Generally where there 
are great overflows, in fens or the like, the drowning 
of them in the winter maketh the summer following 
more fniitful; the cause may bc, ibr that it keepeth 
the ground warm, and nourisheth it. But the fen-men 
hold that the sewers must be kept so, as the water 
may not stay too long in the spring, tili the weeds and 
sedge be grown up ; for then the ground will be like 
a wood, which keepeth out the sun, and so continueth 
the wet ; whereby it will never graze (to purpose) 
that year. Thus much for irrigation. But for avoid- 
ances and drainings of water, where there is too much, 
and the helps of ground in that kind, we shall speak 
of them in another place. 
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Experiments in consort touching ihe qffinities and dif' 
ferences hetween plants and inanimate bodies. 

601. The differences between animate and inani- 
mate bodies, we shall handle fully under the title of 
life, and living spirits, and powere, We shall there- 
fore make bat a brief mention of them in this place. 
The main differences are two. All bodies have spirits 
and pneumatical parts within them : but the main 
differences between animate and inanimate are two: 
the first is, that the spirits of things animate are all 
continued with themselves, and are branched in veins 
and secret canals, as blood is : and in living creatures, 
the spirits have not only branches, but certain cells or 
seats, where the principal spirits do reside, and where- 
unto the rest do resort ; but the spirits in things inani- 
mate are shut in and cut off* by the tangible parts, and 
are not pervious one to another ; as air is in snow. 
The second main difference is, that the spirits of ani- 
mate bodies are all in some degree (more or less) 
kindied and inflamed ; and have a fine commixture 
of ffame, and an aerial substance. But inanimate 
bodies have their spirits no whit inflamed or kindied. 



4M Tsktm 

And tliis ctitference connsteth not in tbe heat or ent 
nesB {£ spirit«; fin- cloTes and other qiieM, ufilidt 
and petrolenm, have ezceeding bot ^irita, (ImÜbt a 
great deal than oil, wax, or tallow, &c.) bat not »- 
flamed. Aod wlien any of thoae weak and tempenk 
bodiea come to be iiiflüned, theo tbey gather a nud 
greater heat tban othsn faave aninflamed ; beödn 
thür light and motioo, Ac. 

602. Tbe diSereDcea, whic^ are aecondaij, and pn>- 
ceed fiom tbese two radical difibrences, an : Fbit, 
plante are all figurata and determinate; wbich imn- 
imate bodioa are not ; fbr look bow fiu" tbe spirit ii 
able to spread and continne iteelf, so &r go^ tb« 
shape of figure, and tben is determined. Secondl;, 
plante do nourish ; inanimate bodies do not ; thef 
iiaye an accretion, but no alimentation. ThirdI;, 
plants bave a period of llfe ; wbicb inanimate bodin 
bave not. Foarthly, they have a succession and 
propagation of their kind ; wbich is not in bodiet 



603. The differences between planta, and metals of 
foasils, besides those four before-mentioned (for metali 
I hold inanimate), aro these : First, metals are man 
dorable than plants. Secondly, thej are more solid 
aud hard. Thirdly, they are wholly subtenan;; 
whereas plants are part above eartb and part unda 
eartb. 

604. There be very few creatures that participste 
of the nature of plants and metals both ; coral ii one 
of tbe nearest of botb Hnds : another is vitrioI, f« 
that is aptest to sprout with moisture. 

605. Another special affinity is between planta and 
moold or putre&ctioa ; for all putreläction (if it di»- 
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solve not in arefaction) will in the end issue into 
plants or living creatures bred of putrefaction. I ac- 
coant moss, and mushrooms, and agaric, and other 
of those kinds, to be but moulds of the ground, walls, 
and trees, and the like. As for flesh, and fish, and 
plants themselves, and a number of other things, ailer 
a mouldiness, or rottenness, or comipting, they will 
fall to breed worms. These putrefactions, which have 
affinity with plants, have this difierence from them ; 
that they have no succession or propagation, though 
they nourish, and have a period of life, and have like- 
wise some figure. 

606. I left once by chance a citron cut, in a close 
room, for three summer months that I was absent ; and 
at my retum there were grown forth, out of the pith 
cut, tufts of hairs an inch long, with little black heads, 
as if they would have been some herb. 

Experiments in consort touching the affinities and dif- 
ferences of plants and living creatures^ and the con- 
finers and partidples of them, 

607. The affinities and differenees between plants 
and living creatures are these that foUow. They have 
both of them spirits continued, and branched, and also 
inflamed. But first, in living creatures the spirits 
have a cell or seat, which plants have not ; as was 
also formerly said. And secondly, the spirits of liv- 
ing creatures hold more of flame than the spirits of 
plants do. And these two are the radical diflFerences. 
For the secondary differences, they are as foUow, 
First, plants are all fixed to the earth ; whereas all 
living creatures are severed, and of themselves. Sec- 
ondly, living creatures have local motion ; plants have 
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not. Thirdly, living creatures nourish from their 
Upper parts, by the mouth chiefly; plants noorish 
from below, namely from the roots. Fourthly, plaots 
Iiave thcir seed and seminal parts uppermost; Imng 
creatures have them lowermost : and tlierefore it was 
Said, not elegantly alone, but philosophically ; Homo 
ett pianta inversa ; ^ Man is like a plant tumed np- 
wards: for the root in plants is as the head in fiv- 
ing creatures. Fifthly, living creatures have a more 
exact figure than plants. Sixtlily, living creatures 
liave more diversity of organs within their bodies, 
and (as it were) inward figures, than plants have. 
Seventlily, living creatures have sense, whicli plants 
liave not. Eighthlv, living creatures have voluntarv 
motion« which plants have not. 

008. For the diffurence of sexes in {)lants, they 
are oftentinies bv iianie distinguished ; as male-piony, 
fcnialc-piony ; male-roscmary, feniale-roseniary ; hc- 
holly, she-holly, &c, ; but generation by copiilation 
cortainly extendeth not to plants. Tlie nearest ajh 
j>n\ioh of it is between the he-palm and tlie slie- 
palm ; which (as tliey report), if they grow near, 
incline the one to the other ; insomucli as (that 
which is uiore Strange) they doubt not to report, 
that to keep the trees uj)right from bending, thov 
tie roj>es or lines from tlie one to the other, that 
the contact might be enjoyed by the contact of a 

* See Scali^r. /><;tiV. a<fr. Canlan. 141. 2. The (iictuin in thctcxtis 
fiiunded upon what is said by Ari.stotl«, De Juceni. tt i^eimct. c. 1. But the 
analogy thou^h ingeiiious is urisatisfactory, aniraals beinjj in trutli more 
analogoas to leaves tluiii to whole plants. But hore wc encounter ono <jf 
the mo?t difficult of all quc-ition-*: nanicly, wliat constitutos individuality'' 
a qnei^tioD which runs throujjh all ontol(>^ical systoms aud rcapp*'j»r> in 
luorphology; one of the maiiy instancon which »how how impos^ible it »■< 
to degnde physical science into empiriciem. 
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middle hody. But this may he feigned, or at least 
ampliücd. Nevortheleas I am apt enougli to think, 
tliat this same hinarium of a stronger and a wwxker, 
likt; anto masculine and feminine, doth hold in all 
living bodies. It is confiiunded sometinies ; as in 
some creatures of putrefaction, wherein no marks of 
difitinclion appear: and it is doubled sometimea ; as 
in hermaphroditea: but gencrally tliere is a degree 
of strength in most spwifs, 

009. Tlie participlos or confiners between plants anJ 
liviug crfatures, are suc-h chiefly as are fixed, and liave 
no local motion of remove, thoiigh they bave a 
in tbcir parts ; auch as are oysters, cockies, ai 
like, There is a fabulous narration, that in the »ort 
ein L-ountries there shnuld be an herb that groweth ii 
the likeness uf a lamb, and feedeth npon the gmss, in^ 
snch soft as it will bare the graas round abuut.' But ij 
^pose that the figuie maketh the fable ; für a 
) there be hee-flowers, &c. And as for the grass, ij 
metli the plant, having a great stalk and top, dotli 
rey upon the grass a good way about, by drawiiig tl 
e of the earth from it. 

Brperiments promixeuoux (oHching plant». 
^610. The Indian fig boweth bis roots down so low 
? year, as of itself it taketh root again ; and so 
pitiplieth from root to i-oot, making of one tree a 
1 of wood.^ The cause is the plenty of the sap, 
l the softiiess of the atalk, which maketli the bough, 
ing over-loaden, and not atiffly «pbeld, weigh down. 



P Cardin, De Üvrom T*riel. i 
f Sm Pliny, xx. 11. 



i. p, 63. The name giytn 
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May honeycombs empty of honey ; and within a fort^ 
night, wlien the sweet dews fall, filled like a cellar.* It 
18 reported by some of the ancients, that there is a tree 
called occhus, in the Valleys of Hyrcania, that distilleth 
honey in the momings.^ It is not unlike that the sap 
and tears of some trees may be swect. It may be also, 
that some sweet Juices, fit for many uses, may be con- 
cocted out of fruits, to the thickness of honey, or per- 
haps of sugar ; the likeliest are raisins of the sun, figs, 
and currants ; the means may be inquired. 

613. The ancients report of a tree by the Persian 
sea, upon the shore-sands, which is nourished with the 
galt water; and when the tide ebbetli, you shall see the 
roots as it were bare without bark, (bcing as it seemeth 
corroded by the salt), and grasping the sands like a 
crab ; which nevertheless beareth a fruit.^ It were 
good to try some hard trees, as a ser\'ice-tree, or fir- 
tree, by setting them within the sands. 

614. There be of plants which they use for gar- 
ments, these that follow : hemp, flax, cotton, nettles 
(whereof they make nettle-cloth), sericum, which is 
a growing silk ; they make also cables of the bark of 
lime trees.^ It is the stalk that makcth the filaceous 

1 Bacon's Informant took the same view of the matter as Aristotle, and 
probably was directly or indirectiy influenced by bis opinion. Accordiug to 
Aristotle the bees manufacture the wax from flowers, but simply collect the 
honey which falls (Vom the sky. He gives the reason in the tejct for this 
opinion, namely, the rapidity with which honey is stored np at eertain sea- 
aons; and adds another arguroent, that if the bees are deprived of their 
lK>ney in tlie autumn they appt^ar to be unable to supply the loss, although 
there is still an abundancc of flowers. The Statement made in a subse- 
quent paragraph, that a bee sometirocs livcs seven yearw, may also have 
been taken from Aristotle, Uist. Anim. v. 22. 

2 Pliny, xii. 18. « Id. xii. 20. 

* The common gardon matting which comes to us from RuHKia is also 
made of thi» bark: and the same material, the philyra of the ancients, is 
used in fiathonia for shoes. 



^86 NATURAL HISTORT. 

matter commonly ; and sometiines tbe down thmt grov- 
eth above. 

615. They havo in some coiintries a plant of a raj 
colour, which shatteth in the night, openeth in the 
moming, and openeth wide at noon ; which the in* 
habitants of those coantries say is a plant that aleep- 
eth.^ There be sieepera enow, then ; for ahnost all 
flowers do the like. 

616. Some plant« there are, bat rare, that hare a 
mossy or downy root ; and likewise that have a nam- 
ber of threads, like beards ; as mandrakes, whereof 
witches and impostors make an ugly image, giving it 
the form of a face at the top of the root, and leaving 
those strings to make a broad beard down to the foot.* 
Also there is a kind of nard in Crete (being a kind of 
phu), that hath a root hairy, like a rough-fboted dove's 
foot. So as you may see, there are of roots, bulbons 
roots, fibrous roots, and hirsute roots. And^ I take it, 
in the bulbous, the sap Iiasteneth most to the air and 
sun ; in the fibrous, the sap delighteth more in the 
earth, and therefore putteth down ward ; and the hir- 
sute is a middle between both; that besides the put- 
ting forth upwards and downwards, putteth forth in 
round. 

617. There are some tears of trees, which are 
kembed from the beards of goats : for when the 
goats bite and crop them, especially in the momings, 
the dew being on, the tear cometh forth, and liang- 
eth upon their beards : of this sort is some kind of 
ladanum.^ 

1 Pliny, xü. 23. The flower was found at Tylos on the Pereian Oolph. 

3 Id. xii. 26. 

* Id. xii. 37. The resin which exudes from the hetnp. plant is in India 
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618. The irrigation of tlie plane-tree by wine, is 
reported by the ancienis to make it fmitful.* It 
would be tried likewise witlj roota ; for upon aceda 
it worketh no great effects. 

619. The way to carry forcign roots a long way, is 
to vessel them close in earthen vessels. But if the vea- 
sela be not very great, you inust niake some holes in the 
boltom, to give soine refreahment to the roots ; wliich 
otherwise (as it seemeth) will dway und satFot-ate. 

620. The ancient cinnainon was, of nll otht-r plantaj I 
while it grew, the driest ; and tbose tbings whidi anJ 
known tu cointbrt otlier plants, did make that monkj 
steril ; for in sho^era it prospeied worst ; it grew alsia<l 
amungat bushes of other kinds, wliere commonly plan^M 

I not thrive; neither did it love tlie siin.* Then 
ight be one cause of all those effects; namely, 
ring nourishment whifh that plant required, Otuere^M 
• &r casaia, which is now the Substitute of dniia^ 
I doth participate of these tlnngs ? 
, It is reported by one of the ancients, tbat caa 
i when it is gatbered, is put into the skins of beastl^ 
tr\y flayed ; and that tlie skins corrupting and bre 
j wdrms, llie worms do devour the pith and marroW 
|it, and so niake it hullow ; but meildle not with t 

, becuuse to tlietn it is bitter.^ 
|b22. There were in ancient time vincs of far grcaterl 
/ any ; for there have been ciips 
made of tbcm, and an image of Jupiter. But it ia 
like they were wild Wiies , for the vines that tbey use 
for wine, are so often cut, and so much diggcd and 

Nut howevor by Ihn ngcnev uf eaiit. 
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vessel well stopped ; and set the vessel not in a cellar, 
but in soine dry place ; and it is said they will last 
long. Bnt It is reported by somc, they will keep 
better in a vessel half füll of wdne, so that the grapes 
toach not the wine.^ 

628. It is reported that the preserving of the stalk 
helpeth to preserve the grape; especially if the stalk 
be put into the pith of eider, the eider not touching 
the fruit. 

629. It is reported by some of the ancients that fruit 
put in bottles, and the bottles let down into wells 
under water, will keep long. 

630. Of herbs and plants, some are good to eat 
raw ; as lettuce, endive, purslane, tarragon, cresses, 
cucumbers, musk-melons, radish, &c. Others only 
after they are boiled, or have passed the fire ; as 
parsley, clary, sage, parsnips, tumips, asparagus, arti- 
chokes (though they also being young are eaten raw). 
But a number of herbs are not esculent at all ; as 
wormwood, grass, green com, centory, liyssop, laven- 
der, balm, &c. The causes are, for that the herbs 
that are not esculent do want the two tastes in whicli 
nourishment restcth ; which are fat and swcet ; and 
have (contrariwise) bitter and over-strong tastes, or a 
Juice so crude as cannot be ripened to the degree of 
nourishment. Herbs and plants that are esculent raw, 
have fatness or sweetness (as all esculent fruits) ; such 
are onions, lettuce, &c. But then it must be such a 
fatness, (for as for sweet things, they are, in effcct, 
always esculent,) as is not over-gross, and loading of 
the stomach : for parsnips and leeks have fatness, but 
it is too gross and heavy without boiling. It must be 

1 The Btibatance of this and the two next paragraphs is in Pliny, xv. IS. 
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abo in a substance somewhat tender ; fiir we lee wheat, 
barley, artichokes, are no good nouiishment tili tbcj 
have paased the fire; bat the fire dotfa ripen, and 
maketh them soft and tender, and so tbey beeome 
esculent. As for radiab and tarragon, and the like, 
they are for condiments, and not for noorishmeDt 
And even some of those herbs which are not esculenti 
are notwithstanding poculent; as hops, broom, && 
Quoere^ what herbs are good for drink besides the two 
aibrenamed ; for that it maj perhaps ease the chaige 
of brewing, if they make bc^er to require less malt, or 
make it last longer. 

631. Parts fit for the nonrishment of man in plants 
are, seeds, roots, and iruits ; but chiefly seeds and roots. 
For leaves, they give no nourishment at all, or very 
little : no more do flowers, or blossoms, or stalks. The 
reason is, for that roots, and seeds, and fruits, (inas- 
much as all plants cunsist of an oily and watery sub- 
stance commixed,) have more of the oily substance; 
and k^ves, flowers, &c., of the waterv. And secondiv, 
thev are more concocted ; for the root which continueth 
ever in the earth, is still concocted by the earth ; and 
fruits and grnins (we see) are half a year or more in 
concocting; whereas leaves are out and perfect in a 
month. 

t»32. Plants (for the most part) are more streng 
both in taste and smell in the seed, than in the leaf 
aud rout. The cause is, for that in plants that are not 
of a fierce and eager spirit, the virtue is increased by 
iH>ncoction and maturation, which is ever most in the 
seed ; but in plants that are of a fierce and eager spirit, 
they are stronger whilst the spirit is inclosed in the 
root, and the spirits do but weaken and dissipate when 
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they come to the air and aun ; as we see in onions, 
gurlick, dragon, &c. Nay, tliere be plants tliat have 
tLeir routs very bot and aromatical, and their seeds 
rathtT insipid ; as giiiger. The cause is (as was touclied 
bul'uru) für tliat ihe heul of thos« ptants is very dis- 
sipable; wbich nnder tbe earth h cuntained and beld 
in ; but when it cometh to the air il exhalelh. 

63ii. Th« Juices of fruits iire either watery or oily. 
I reckou among the watery, all the frnits out of which 
driuk is expressed ; as the grape, tbe apple, the pear, 
llie cherry, the poinegranate, &c. And tbere are some 
tithers wbicb, tbuugh tbey bv not in use for drink, yet u 
tliey appear to be of the sanie nature ; as plums, '. 
vices, inulbeiries, raspa, uranges, lemons, &c. And tbf.1 
those Juices thal are so flushy as tbey cannot mukel 
drink by expression, yct perbafts tbey may make drink j 
by mixture of watur. 

^^B3 it may be beps and briar-berries would di> the^ 
Hke. Thüse tbal liave oily Juices, are olives, almondt, 
nuls of all sorts, pine-apples, &c. j and thoir Juices ara 
all inflaminable. And y<ju inust observe also, that 
' ine of the watery Juices, after tbey have gatherej j 
l'irit, will bnrn and inflaine; ss wine. There i 
'liird kind of fruit tbal is sweel, witliout either sharp- I 
neas or oiliness: such as i» the ^g and tbe date. 

634. It hath been noted, that most trees, and spe-B 
riiiUy tbosü that teur inast, are fruitful Itul onco in tw4|.J 

' iira. Tbc cause (no doubt) is tbe e 
: I- niany orcbard trees, well cultured, will bear diver 
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it well. And therefore they are either strong trees, as 
the oak ; or eise they have large leaves, as the wainnt 
and fig; or eise they grow in pyraniis, as the pear. 
But if they require very miich siin, they bear best on 
the top ; as it is in crabs, apples, plums, &c. 

688. There be trees that bear best when they begin 
to be old ; as almonds, pears, vincs, and all trees that 
give mast. The cause is, for that all trees tliat bear 
mast have an oily fruit ; and young trees have a more 
watery juice, and less concocted ; and of the same kind 
also is the almond.^ The pear likewise, though it be 
not oily, yet it requireth niuch sap, and well con- 
cocted ; for we see it is a heavv fruit and solid, muoli 
more than a|)ples, plums, &c. As for the vine, it is 
noted that it beareth more grapes when it is young; 
but grapes that make better wine when it is old ; for 
that the juice is the better concocted ; and we see that 
wine is inflammable, so as it hath a kind of oiliness. 
But the most part of trees, amongst which are apples, 
plums, &c., bear best when they are young. 

639. There be plants that have a milk in them when 
they are cut ; as figs, old lettuce, sow-thistles, spurge, 
&c. The cause may be an inception of putrefaction : 
for those milks have all an acrimony : though one 
would think they should be lenitive. For if you write 
Qpon paper with the milk of the fig, the letters will not 
be Seen, until you hold the paper before the fire, and 

1 Whatever the rea.<ion may be, it is certainly true that the produce of 
the oiive increa.'«efl with the age of the tree, at \ea»t for a lon^ period of 
yeara. It is said to be on this account that olive grounds are in France 
far less remunerative than in Italy or Spain, l)ecauw hard winters weasion- 
ally nccur and prevent the trees from attaiuinf? their füll age. From the 
«xperience of the last centurv »ind a half it seeins that in France a frost 
occura sufficiently severe to destroy the trees about once in forty yearti. 
The Statement with regard to the vine is taken from IMiny. 
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then they waz brown ; which alievetli Üiai it ü a iliiif 
or fretUng juice : lettiice is thonght pmntUNn, whuiK' 
ia so old as to have milk : spaige is a khtd at poiMn'ii 
itaelf : and as for sow-tbiatle«, äion^ eoneji fltf4i|iil' 
jet sLeep uid cattle will not touch thran : and bMÜl% 
the milk of them rulibed npon warts, in aboit ^pBs' 
wearetb ttiem away ; which theweth tbe milk of dieto' 
to be corrosive. We «ee also that wheat and ntbtt 
com sown, if yoa take them fbrth of the gromul beAn- 
they sproat, are fall oF milk ; and Um beginning ofgt^ 
mination is erer a kind of putrefiu^on of Um HBi 
Euphorbium also hath a milk, thoagh not werj lAött, 
which ia of a great acrimony: and salac^e hath a 
yellow milk, which hath likewbe much acrimony; 
ibr it cleansetb the eyes. It is good also fbr citf 
racts. 

640. Mushrooms are reported to grow as well npon 
the bodies of trees, as npon their roots, or npon tha 
earth ; and espeoially upon the oak. The cause is, ftr 
that strong trees are, towards such excrescencee, in the 
nature of earth ; and therefore put forth moss, mnsb- 
rooms, and tlie üke. 

641. There is hardly found a plant that yieldeth t 
red JDJce in the blade or ear ; except it be the tree that 
bearetli sanguis draconis ; which groweth chiefly in tbe 
island Soquotra : the herb amaranthus indeed is red sU 
over ; and brasil is red in the wood : and so is rsJ 
»anders. The tree of sanguis draconis groweth in the 
form of a sugar-Ioaf. It is liKe tliat the sap of thit 
plant concocteth in the body of the tree. For we >ee 
that grapes and pomegranates are red in the jnice, hat 
are greeu in the tear : and this maketh the tree of stn* 
guig draconis lesser towards the top ; because the jnk» 
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t42. It is reportetl that sweet mosü, beskk-s that 
lipon llie apple trees, groweth Ükewise soraetimes upon 
poplars ; and jet (i;enerally) the poplar Js a üinooth 
trec of bark, and halb bttle moss. The moss of tbe 
larix-tree burnetb also sweet, and spnrkletb in the 
buming. Qluere of ibe mosses of odorate trees ; as 
1 'l;ir, pypress, lignuni aloes, &c. 

• li'i. Tbe death tbat is moät witbout pain, bath 
'11 noted to be n|>on the taking of tbe potion of 
iiL-nilock ; wbicb in humanity was iho form of execu- 
tjon of capital offeriders in Atliens. The poison of the 
asp, tbat Cleopatra useJ, hatb some aflinity with it. 
The cause is, for tbat the torments of death are chiefly 
raised by the strife of the spirits ; and these vapours 
(jueneh the spirits by degi-eea ; like to the deatb of an 
c-xlreine old niaa. I conceive it is less painftü tbaa 
Opium, because opiuni bath parts of heat mised. 

644. Tiiere be fniits that are sweet before they ba 
ripe, as niyrobalanes ; so fennel-seeds are sweet befor« 
they ripen, and after grow spicy. And some never 
ripen to be aweot ; as tamarinds, berben-ies. crabs, 
sloes, Ac. The cause is, for that the former kiiid have 
mucti and subtile hcat, wbich cansetb early sweetness ; 
tbe latter have a cold and acid juiee, which no heat of 
the suii can sweeten. But as for the myrolialone, it 
hmtb partH of contrary iiatui-es ; for it is sweet, and 
Miri ngent. 

^^ ~ There be few berbs tbat bave a aalt taste ; and 
mrimse all blood of lii-ing creatures hatli a salt- 1 

The cause tnay be, for tbat salt, thongb il be 
Tudiment of life, yct in plants the original taste 
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remaineth not ; for you sliall liave them bitter, sonr, 
sweet, biting, but seldom sali ; but in living creatures, 
all those high tastes may happcn to be (somctimes) in 
the humours, but are seldom in the flesh or substance : 
because it is of a more oily nature ; which is not veiy 
susceptible of those tastes ; and the saltness itself of 
blood is but a light and secret saltness : and even 
aniong plants, some do participate of saltness, as alga 
marina« sampire, scurvy-grass, &c. And they ruport, 
there is in some of the Indian scas a swimming plant, 
which they call salgazos,^ sprcading over the sea, in 
5iioh $4irt as one would think it were a meadow. It is 
tvrtain tliat out of the ashes of all plants they extract 
:i >alt which tliev use in niedicines. 

»>4o. It is reported by one of tlie ancients, that there 
i> an horb ixrowing in the wiiter, callcd lincostis,^ whirli 
i> Ulli of priokles: this htTb puttcth forth another small 
herb i.>ut of tlie loaf ; which is imj)uted to some moisi- 
ure that is gathcred between the pricklcs, which putre- 
tievl bv the sun germinateth. But I remember Jil>'> 
I have st.vn, for a «jjreat raritv, one rose ixi'o^v out of 
another, like honey^uckles, that they call toj) and top- 
i^dlants. 

•.>47. Barlev (as appeareth in the malting) beinü 
sttvjHxl in water three days, and afterwards the water 
drained froin it, and the barley turned upoii a diy fluor, 
will sprout half an inch long at least : and if it be let 
aluuo, and not turned, much more ; until the heart be 
out. Whoat will do the sanie. Try it also with jx-as 
and bean:?. This experiment is not like that of the 

* Cardan. Ho Subtilit. vüi. p. 257. Sul^azus is, of cour«?, the same m 
San:Ass<\ an*l IWoii was thinkin^ of the Mar di J>ar«;as«o in the Ailaiitir. 

- Soo Canlaii. IV Sul»til. vüi. p. 250., who refers to Aristolle, in wh<i?e 
wvrks however uo plant of that namc is, I believe, lucntioned. 
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orpinc and semper-Tire ; for there it Is of the oM störe, 
for no water is added ; l>«t lierc it is nourishcd from 
tlio waler, The ex[ierimi;nt woiilil hc fiirther driven : 
tbr it appeart'tli atrcady, by that whic)i halb been said, 
tliat eardi is not necessarj' to tbc firsl sprouting of 
jilants ; and we see thal roso-buds set in watcr will 
blow : thtrefore try wlietlier tho sproiits of such grains 
niay not be raised to a furüier dogrec ; aa to an hvrh, 
er flower, with wat«r only, or somc small eomniixtare 
of eartb : tbr if they will, it should »eem by tlie expcri- 
ments bcfore, both of tlie malt and of the roses, tbat 
they will come far faster on In water tlian in earth ; for 
tliti nuurislinient is easilicr drawn out of water than out 
i't' earth. It niay give some light also, tbat drink in- 
ftised wiib flesh, as that with the capon, &c., will nour- 
ish faster and easilier than meat and drink together. 
Try the same experinicnt with roota as well aa with 
: as for esample, lakc a tumip, and ntcep it a J 
lUe, and then dry it, and see whcther it will sprouti J 
|.648. Malt in tbc dnmcbing will »well : and that n 
I a manner, as aller tho putling forth in spronts, 
I the drying upon tho kiln,' there will be gained at 
IBt a bushel in eight, and yet tho sprouts are nibbed 
' and tbere will bc a bushel of dust besides the 
*; which I suppose to be, not only by the loose and 
] laying of the parts, but by some addition of snb- 
I, drawn from the waler in wbich it was steeped. , 
Itf4d. Matt gatheretb a sweotn^s to the taste, wbid|,l 
«roth yet niore in tbe wort. Tbe duU^oration ofJ 
s worthy to be tried to tho füll ; for that c 
ntion importctb a degrec to nourishment ; und t 
f tbings inalimeiital to b ecome aliagna 

1 Ktik in tho origiual. 
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Jr fbrsake their firat root, and put out another more 

rards the top of the earth. And we see also that 
ne olive is füll of oüy juice ; and ash niaketli tlii? bent 
fjre; and cypress is an liot ti-ee. As for the oak, wliicli 
is of llie formiT sort, it lovfth the earih ; and therefore 
groweili slowly. And Cor the pine. and fir likewise, 
they have so mueli heat in themseIvL's, as thcy neetl 
Ie«s the heat of the sun. There be herha also that 
huve the same ditference ; as the lierb they call morsus 
diaboli ; ' which putteth the root down so low, as you 
uinaat pall ic up without hreaking; which gave occa- 
-iiin to the name nnd fabia ; for that it was said, it ww.J 
so whok-some a root, that the dcvll, when it was gat}|?l 
tred, bit ii tbr envy ; and soine of the ancienis do ni-l 
pott that there was a goodly fir, (^ which they desiredfl 
tu remove whole,) that hud a root uiuleryrimnd eightl 
cubits deep ; and so the root came up broken.^ 

654, It hath been observed tliat a branch of a trwtl 
being unbarked some spaoe at the hottom, and 
into the ground, halh grown ; even of such trees as, i£ I 
ihe branch were set with the bark on, they would i 
grow ; yet conirariwise we see that a Iree pared rouni 
in thü body above ground, will die. The cause mayi; 
Ije, for that the unbarked part drawcth the nouri 
inent best, but the bark contiiiueih it only. 

ti55. Gra|»es will continue fresh and moist all wii 
hing, if you hang thcm dualer by düster in the r 
nf a warm room ; especially if when you gather th<i 
(■luster, you take off with the chister some of the stopk,^ 

(i56. The reed or cane is a walcry plant, and gro 
i-th not but in the water : it hath these properties : tl 

ind or^cnljinuH. Sw Genrd'n Herbal. p. TK. 





OfaD phnlsil 

ItSBMKthdMt 

witli ■ttzfenni « 
«'srdi aod «^ler. it diawdi bosI iMwiidiment finon 

vai<T ; vLicL xDjÜLeth h tbe smootbest of all othen in 
loriL and tbe fa«j]lovcsi in bodr. 

*>-i>7. The sap of iree> vb^n tfaev are let blood, it 
of difiering Datares. Some more wateiy and dear; 
as that of vines. of beeches, of pears. Some tbick, as 
appies. Some gummy« as cherries. Some frotbyy ti 
elms. Some niilky, as fig:s. In mulberries the sap 
»eemeth to be (abnost) towards tbe bark only ; ibr if 
you cut the tree a little into tbe bark with a stonef 
it will come forth ; if yoa pierce it deeper with 
a t<x>l, it will be dry. Tbe trees wbich bave tbe 
inoiisteät Juices in tlieir fruit, have commonly the 
uioistest Kap in tbeir body; for tbe vines and pean 
are very meist; apples somewbat more spongy: tbe 
milk of the fig hath the quality of tbe rennet, to 
Rüther checse ; and so have certain soor berbs wbere* 
with they roake cheese in Lent.^ 

> Tho (irvt^kM appear to ha\'o employed the juice of the flg for aaUng 
chc.cfio, BM fainiliarly as rennet. Bacon'a Information on the subject was 
prühal)Iy taken Orom Aridtotle, HigL Animal. üi. Sl. ^lian nMntkMis the 
UM) of ihu juice of a kiud of thistle for tbe aame pnipoM. 
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fSdS. The timber and wood are in Bome tre«s mure 
rlean, in mau^ more knotty; and it is s good trial lo 
Irjr it bv speakiiig at one cnd, and laying tlio car at 
the othu-r; for if it bü knotty, tUe voiee will not pass 
well. Sriine liave ibe veins more varied and cham- 
liitied,' as oak, whereof wain^cot is made ; intiple, 
wht-reof trencbers are made ; soine morc smooih, as 
tir and walnat : sqine du more casily bre«! worms 
and Spiders ; sotne more liardiy, as it is Said of Irish 
irees: besides there be a number of dift'erences that 
concem their nse ; as oak, cedar, and thesnut, are 
ihe best batldiii-s; somc are best for plougli-timber, 
ua aab ; some für piers, tliat ai'e sometinies wet and 
»metimvs dry, as dm; some for plunehers, as deal ; 
"i^me for tables, cupboai'ds, and dcsks, as walnuts : 
home for ship-ttmbur, as aaks that grow in niüist 
grounds ; for tliat makctb the timlier toiigh, and not 
apt to rift with ordnance; «herein EiigUsh and IridkJ 
tiinber are tliought tu excel : some für masts of shipat f 
I ßr and pine, because of their Itngth, straightitea 

\ lightness : some Ibr pale, as oak : some for fud^;.! 
» «^ ; and so of the reat. 

1 659. The coming of trees and plaota in eerlaä ^ 
, and not in otbers, is sometimes casual: for 
iny have been translated, and have prospered weU ; 
lamwk-roses, tliat have not bcen known in England 
»6 an hundred years, and now ar? so commoi 
l the liking of plants in certain soits more than i 
rs, ia mercly natural ; as tbe fir and pine love tiieq 
intains ; the poplar, willow, sallow, and alder, loi 
I and meist places; tbe aah lovetli coppices, bad 

m« tu tJic origirml. Compsr» E»p. 74). wbtn 
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is best in Standards alone ; janiper loveth cbälk ; Hai 
so do most fruit trees ; sampira groweth .Iml npoa 
rocks ; reeds and osien grow wltere the^ «rs wariied 
irith water ; the vine loveth sidoe of hOb, tnnnDg 
npon the soath-east snn, &c. 

660. The putting fbrth of certaia berbs discoreretb 
of what natura the ground where Üiej pnt förth ü; 
as wild thjme sheweth good feeding-gronnd for cattle ; 
betony and strawberriea shew grounds fit titr wood; 
caiDomile sheweth mellow grounds fit tor wbett. 
Mustard-seed, growing after the ploagh, sheweth i 
good BtroDg gronnd also for wheat: bomet sheweA 
good meadow ; and the like. 

661. Tbere are fonnd in divers conntries some other 
plants that grow out of trees and plants, besidea niissel- 
toe : as in Syria tliere is an herb called cassjtas, that 
groweth out of taU trees, and windeth itself about the 
same tree where it groweth ; and sometimes about 
thoms. There is a kind of polypode that groweth 
out of trees, tliough it windeth not. So likcwise an 
herb ralW fiiunos, apon the wild olive. And an herii 
calied hippoi>hieston upon the fuller's thom : whicb, 
ihoy saj. is good fbr the falling sickness.' 

li(>2.' It hath been observed by aome of the ancients, 
that Iiowsoever cold and easterly winds are thought to 
bo great enemies to fruit, yet nevertheless sonth winds 
are also found to do hurt ; especiaUy in the blossoming 
time ; and the more if showers follow. It seemetb 
they call forth the moisture too fast. The west winds 
are the best. It hath been observed also that green 

I All IhcM >re mcutioned b^ Pliny, xvi. 93. But eatgUa ougfal to b> 
eadglat, on hin anthoritj and thit or Thcophrutns, irhoni bt fellom. 
' Th« tubatuic« of thb toA the two oail paragnpbi ii bam Plii;, 
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^^H^ open winters du Kort trees ; insomuch as if two 
HKthive such wlntei's cume togetlier, almonil-trees, and 
some utlier trct-s, will die. The cause is tlie saine with 
ihe funiicr, because Ü\e lust uf tlie cartli ovei^-spendeth 
itsclf: howsoevcr some ollier of the anci^iits liave 
coinmended wann winters. 

663. Snows lying long cause a fruitful ^ear ; für 
ürst tliey kcep in the stcength of the earth : sccondly, 
the^ water the earth better thaii rain ; for in show, the 
earth duth (as it were) suck the water as out of the 
tcal : ihirdly, the moisture of siiow is iht- finest moist- 
ure ; für it is the froih of the cloudy waters. 

604. Showers, if tiicy come a Hltlo bc-fore the ripea- 
iog of fruits, do good to all succulcnt and tnoist fruits; 
as vines, ulives, pomegranates ; ytt it is rathei- for 
jjlenty than for goodness ; for the best wines are in 
the drit.'ät vintages: small showers are likewise good 
for com, so aa [.ariliing heats eome not upou tliem. 
Generally night showers are better than day shuwers, 
for tliat the sun folluweth not ho fust upoii ihem ; and 
wti see, even in watering by the haiid, it is best in 
sitranier time to water in the evening. 

litis. The differenees of earths, and the tiial of 
thc'in, are worthy to be diligcntly inquired. The 
L-ai-th, that with shuwers doih easiliest soften, is com- 
meiided ; and yct some earth of that kJnd will be very 
dry und Imrd before the showers. The earth that 
casteth up from the plough a grcat clod, is not so 
good as that which casteth up a snialter clod. Thu 
«arlh that putteth forth moss easily, and niay be 
calied mouldy, is not good. The earth that smi-lletli 
well upon the digging ur plongliing, is commeuded s 
as containing ihe juice of vegetables almost a 
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fnpani. It ü thooglit b^ aomei äiat ih« «id> flf Iw 
ninbom &11 man ddod one Idnd of «Utk tiwa «(M 
another ; u it nuy wdl be ; fiir Üut that anth ii wmH 
roacid : and therefbre it is eonuiwiided tot a agi rf 
good «artb. The poomeN of tb« bwba (it is phn) 
shewetb the poome» of tba eaith ; and apeäailj V 
tbey be in «donr mora dark : but if th« barU riww 
witbered or Uasted at ibe top, it sbeweth ikt «utli ts 
bs very &M ; aiid so doth tlM nMMincw of ti««. TW 
«artb wliareof the gnm u aoon parched with ths »m 
and toastad, ia commonlf fbrcad iutb ; aod faairen in 
bis own Batnre.' Tba taadar, eheuome, ind mellsv 
«arth ia the best ; being mero monld, betwean the two 
extremes of clay and aand ; esj^ecially if it be not 
loamy and binding. The eartb that after rain wÜl 
scarce be ploughed, is commonly fraitfui ; fbr it ii 
Clearing, and fall of Juice. 

666. It is Strange, which is obeerved by aome of the 
ancieuts, that dust helpeth the fniitfulne« of trces, 
and of vines by name-, insomacb as they cast dnat 
npon tliem of purpose.* It should secm that thit 
powdering, when a shower cometh, maketh a kind of 
soiliiig to the tree, being earth and water finely laid 
on. And they iiote that countries where the lieldi 
and waya are dnsty bear the best vinea. 

667. It is commended by the ancicnts, fbr an ex- 
cellent help to treea, to lay the atalks and leavea of 
lupines about the roots ; or to plongb them into the 

1 All thii ia Itkrn fWim Plinj. xvii. 8. The panige ia obKtire, but it 
doM nol wem thal Plinj affirma Ibat ninbowi reit upon one kind of Mrtb 
nlher thui «nother. H« un thit ■ ^ood euil miT be knowD bj iU odon, 
and that Ihi* odour i> the ume u Ihal which it pmluoed nt tbi plan at 
whiih > niiiibotf iDadua Ihe ground. 
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groand wbere you will sow com. The liurning also 
üf' tlie LUttings of vines, and casting them upoii laiid, 
dotli much good. And it was generally roceived of 
old, tliat dimgiiig of grounda wlien ihe west wind 
bloweth, and in tlie fk-erease of tha moon, doth 
grifatly Iitlp ; tlie eartli (a3 it scemuth) being tlien 
luute tliirsty and «peii to rcceive liit; düng. 

668. Tlie grafting of vincs npon vines {&s I take 
il) is not now in use, Tlie ancients had it, and that 
tliroe ways : the iiist was incision, wliich is the oi-di- 
nary msnner of grafting : the second waa terebratioii 
througb the niiddle of the stock, and pwttJng in the 
6cion ihere : and the tliird was paring of two vines 
Uiat grow togethcr to tbc inarrow, aud Unding them 

^^■nSSS. The diseases and ill accidenta of com are 
^^■prtby to be in(|uired ; and would be niore woithy 
^^H be inqniitHl, if it were in men'ü power to help J 
^^^■n ; whcreas niany of tlictn are not to be rem 
^^^pd. The mildew is one of the greatest ; which (oitt^ 
I^^S question) cometh by closeness of air ; and thero' 
forc in hüls, or large champaign gronnds, it »eldom 
cometh ; snch as is witli us York'» Wonld. This can- 
not be remedied, otlierwi^e tliaii tliat in cnuntries of 
small inclüsure the grounds be tunied into larger 
Wds : which I have known to do good in aome 
s. Another disease is the putting forth of wild J 
whereinto com oftentimes (espeoially barleyjT 
ti degenerate. It happeneüi ddefly from tho 
I of the grain that is anwn : for if it be eithor too 
( or mouldy, it will bring forth wild oats. Another 
! is the satiety of the groand j for if you sow 
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dent ia. if the seetl )i!i|)p(?n to Iiave touched oll, or any- 
Uiing tlmt is Kit; for tliose substancea have an aiitip- 
atliy wilh nourisliment of water. 

670. The remedies of tiie diseases of com liave been 
(ibserved as fulloweili.' Tlie steeping of the grain, be- 
furv sowJng, a litlle time in winc, is thought & preserv- 
athi): the mingling of seed-corn witH ashes is thought 
to be good : the sowtiig at the wane of t)ie tnooii is 
thought to makc tlie corn sound : it hath not heeii 
piactised, but it ts thought to be of use to iiiake some 
niiscellane in corn ; as if yoii sow a few beans with 
wbeat, your wlu-at will be the better.' It hath been 
ohsürved ihat the sowing of com with houseleek doth 
good. Though grain that toucheth oil or fat receiveth 
hurt, yet the steoping of it in the dregs of oil wheti 
it begintieth to putrefy (which they eall auitirca} is 
thought to assiiro it ayainst wornis. It is reported 
, that if corn be mowcd, it will make the grain 

iger, but emptier, and having raorc of tbc husk. 

■71. It halb been nnted, iliat seed of a yoar old is 

fclKet ; and of two or three years is worse ; and that 
kb is more old is quite barren ; though (no duubt} 

■e seeds and gi'aius last better than others, The 
I which in the vanning lieth lowest is the best : 
t the corn whicb broken or bitten relaineth a little 

riowness, is better than that which ia very white.' 

qB72. It hatli been obser\-ed, that of all roots of 



HTh* gTC*<*r p*n of thi* puragnph b frnin Fll>i}'i xt-ül. 46. 
PTbi» upinlon praljiibly gvre ri« (o Ihe priulice, not liiiiK «nci 
ng whtil «nd n'e logilhfr. The fimilu« wu in 
mi whieli, lhi-ii);h i-bviuutly oiil> * corruplloii of 
gltd corn, hai b«a «uppncd M doaoM lb«l the pruttcc wm a 
bMMMlo baatwadry. 

lB<H rUoj, KliÜ. ti. 



468 

herbs, th» root of aoml goeth tha futliart into Ab 
«artb i iiuomach u it hath bten koown to ge Aaw 
cubits.deep: and that it ii tbe loot that oontiniieiA fit 
(longest) to be Mt agun, of *aj raot that gnnratb.* 
It is a cdd and acid herb, tbat (as it aeenwüi) lorstii 
the earth, and is not mach drawn by tbe rnn- 

678. It faatb been obaerved, that aome harba Vkt 
best being watend witb ult «ntar: a* radisfa, beet, 
nie, pennyroya] ; * tbii trial wonld be eztended to 
aome otber herbi ; eepecialty such as are atrong ; ai 
tanragOD, mustard-seed, rocket, and the Üke. 

674. It is Strange that ia generali^ reodved, how 
some poisonous beasts aSect odorat« and wholeaome 
herbs ; as tliat the snake loveth fennel ; that the tosd 
will bo mach uuder sage ; that frogs will be in cioqua- 
foil. It may be it b rather tlie shade, or othcr cover- 
ture, tliat they take liking in, than the virtue of tbe 
herb. 

67Ö. It were a matter of great profil (save that I 
doubt it is too conjectural to venture upon) if one 
cou]d diäcern wkat com, herbs, or fruits, are like to 
be in plenty or scarcity, by some signs and prognostio 
in the beginning of the year : for as tbr thoee that an 
like to he in plenty, they may be bargained for opon 
the ground ; as tlie old relation <^a8 of Thaies ; who, 
to siiew how easy it was for a philosopher to be rieb, 
when he foresaw « great plenty of olives, made a 
monopoly of tliem,' And for scarcity, men may make 
profit in keeping better Uie old störe. Long contino- 
ance of snow b believed to make a fruitful year of 
coi-n : an early winter, or a very late winter, a bairen 
year of com; an ojwn and serenc winter, an ill year"f 
1 riioj', xiz. SL 1 Id. xix. BS. * Ding. Ltait. i K' 
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These we have partly touclied before : biil otlier 
^ostics of like naturt; are diligeiitly tu bv iiiquired. 
t676. There seem to be in some plants siiigularittes, 
rein tliey differ from all other. Tho olive hatli the 
f pari only on ihe ouLiide; whereas all other IVuita 
; it in the nut or kernel, The fir halb (in effect) 
■ stone, nut, nor kemfl ; except you will cuiint the 
e gmina kerneis. The pomegi-anate ond pine-apple 
, üoly amongst fruits, grains distinct in several 
No herbs huve curied leaves but cabbage and 
Abage-lettuce. None liave duublo leaves, une be- 
ionging to the stalk, another tn tht- fniit or seed, but 
the artichoke. No flower hath that kind of sprcad 
dut the woodbine hath. This niay be a lai-ge fieid 

tcontemplation ; für it sheweth that in the fi'ame of 
taro there is, in the producing of some s]>eciea, a 
nposition of matter which hajipenetli ot^, and may 
much divenfified : in other, such as liappeneth 
dy, and admitteth little variety. For so it is like- 
le in beasts: dogs have a resemblance with wolves 
and foxes ; horses with asses ; kine with bufles ; ^ 
bares with coneys, &c. And so in birds : kitea and 
ke^trels liave a reaemblance with hawks ; common 
doves with ring-doves and turtles ; blackhirds with 
thruslies and mavises ; crowa with ravens, daws, and 
clmughs, &c. Bnt elejihants and "Bwine amongst 
beasta : and the hird of paradise and the peat-ock 
amongst birds ; and some few others, have scai-ce 
inj' otlier species that have nfEnIty with them. 

Ii. We leave the description of planls and their 
rtues to herbnls. and other like houks of natural 
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iMMy; whtnia mea's diligeooB hath been greit, 
wm •• cuioH^ : for oor e:q)eriiiieiiti are oa\j 
mA m 4» ever asceod a degräe to the deriving 
if (BMn md extracthig of axioms ; wfaich we are 
Mt ^aonot but that some both of tbe anoent 
tmt nwdeni wiitera have also laboured ; but tbär 
OMan and axioms are so füll of imagiuatioD, and 
w infected with the dd received theories, as they 
tn niero ifujuinatimis of experience, and oooeoct 
ilML 

MxferünaU aolitary totidanff haämff of wouad», 

677. It hatli been observed by some of the ancients, 
tbat skins (especially of rams) newiy pulled off, and 
^»plied to the wounds of stripes, do keep them &oni 
nrdling and exulceratlng ; and likewiae heal them and 
dwe them up ; and tliat the whites of egga do the 
aan.^ The cause is a temperate conglutination ; for 
bodi bodies are clammy and viscons, and do bridle the 
dcflaz of humours to the hurts, without penning them 
in too much. 

JSxj>erimaU loiitary Umching fat diff'used in fleA. 

678. Yoa may tum (almost) all flesh into a fatty 
mfastance, if you take flesh, and cut it into pieces, and 
pDt the pieces into a glass covered with parchment, 
and so let the glass sland six or seven hours in boiling 
«ater. It may be an experiment of profit tbr niaking 
of fiit or grease for many uses ; but then it must be 
of sqch flob as is not edible ; as horses, dogs, bear«, 
ftixBs badgen, See? 

< AiU. pHb. Ix. 1. 

■ nai h tf «mtiMtiiuaaimnlon of mucoUrllbn orof albomam 
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riment »oKtary tonrhing rifiening of Jrink hefore 
the time, 

E67d. It is reported by one of tlie ancients, that new 
Ihe put into vessels well stopped, and tlie vesst'U let 
down into tlie aea, wü! aceelerate very much the rank- 
ing of ihem ripe and poUble.' The saine vrould be 
tried in wort. 

Experiment solitary touching pilosity and pliimage. 
680. Bensts are more hairy tlian meti, and savage 
men niore than civil ; and the plumage of birds ex- 
ceedeth the pilosity of beasl3. The cause of ihe 
smoothness in men is not any abundance of heat and 
moisturc, though that indeed causeth pilosity ; but 
tliere is rcquisiie to pilosity, not so much heat and 
moislure, a» excrementitinns heat and moisture ; (for 
ihatsoever asRimilateth, goeth not Into the hair;) and 
mentitious moisture abonndeth most in U'asts, 
1 men that are more savage. Much the same rea- 
1 is there of the phimage of birds, for birds assimi- 
bttc less, and excern more than beasts: for their ex- 
"crements are ever liquid, and their flesh (generally) 
more dry : besides, they have not instrumenta for 
nrine ; and so all the excre mentitious moisture goeth 

int« fut. BiKin's error ia similar to tb«! of the cheuiiil» who, in tlio early 
part ot Ihe pnwnl rcnlurj. wers mitled by Ihe ipppiraute of boiti« vx- 
buioed tVoin ■ CEmclerr 11 I'arii inlo.believing that und» ccrtaln drmm- 
■Uuiwi fii um be produred bv Ihe ■lotiied elemenU of miiiniü IIhuoi. 
• experimenl w ' ' 
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into the featliers : and therefore it is no inarvel thougll | 
btrds be commonly bclter raeat tluui beasts, becsiue 
thtir flesli dotli assimilate iiiore finely, and secemeth 
more äubtilly. Again, thc head of man hatb haJr apon 
the first hirtli, wiiicli no other pari of tlie body Iiath. 
The cause inay be want of Perspiration ; for much of 
Ae matter of hnir, in the other parts of the body, goeth 
forth by insensible Perspiration ; and besidea, the Sikoll 
bdng of a more solid substance, noiirisheth and a»- 
ütnilateth less, and excernetb more ; and so likenise 
doth the chin. \Ve see also that bair cometh not lipon 
tho paims of the hands, nor soles of the feet ; n-hieh 
^Wt parts moro perspirable. And children liiiewise an 
not hairy, for that their skins are more po^pitsU«. 

Xxperimait »olütuy touching ihe qmehteaa of nurfjoii ii 

681. Birds are of swifter motioa thaa beasts ; för 
the flight of many birds is awifter than the raco of any 
beasts. Thß cause ia, for that the spirits in birds an 
in greatcr proportion, in comparison of tfae bolk of 
their body, than in beasts : for as for the reason thtf 
some give, tliat they are partly carried, whereas bewb 
go, that is nothing ; for by that reason swimnui^ 
should be swifter than mnning: and that Idnd of 
carriage also is not without labonr of tbe wtng. 

Experiment Bolüary touching the different cUamea <^ 
the tea. 

682. The sea is cWrer when the north wind blow- 
eth, than when the south wind.' The caose is, for that 
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salt water hath a little oiliness in the surface thereof, 
as appeareth in very hot days : and again, for that 
the southem wind relaxeth the water somewhat ; as 
no water boiling is so elcar as cold water. 

^Experiment solitary tottchinff the different heats of fire 

and boiling water. 

683. Fire bumeth wood, making it first Inminous, 
then black and brittle, and lastly broken and incine- 
rate : sealding water doth none of these.^ The cause 
is, for that by fire the spirit of the body is first refined, 
and then emitted ; whereof the refining or attcnuation 
causeth the light ; and the emission, first, the fragil- 
ity, and after the dissolution into aslies ; neither doth 
any other body enter : but in water the spirit of the 
body is not refined so much ; and bcsides part of 
the water entereth, which doth increase the spirit, and 
in a degree extinguish it : therefore we see tliat hot 
water will quench fire. And again we see that in 
bodies wherein the water doth not much enter, but 
only the heat passeth, hot water worketh the effects 
of fire ; as in eggs boiled and roasted (into which the 
water entereth not at all) there is scarce difference 
to be discemed;^ but in finiit and flesh, whereinto 
the water entereth in some part, there is much more 
difference. 

^ Ariflt. Prob. xxiü. 3. 

* Sir T. Brown has remarked that an egg loses weight by roasting, and 
not by boiling. That evaporation goes on through the shell is shown by 
the &ct that eggs become lighter during incubation. In fact, according to 
St Hilaire, if communication with the atmosphere is completely cut off, 
the development of the chick is prevented. 
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JExperiment saUtaty toutking the quaKfieaHon tf Xeot 

hy nwiiture. 

684. The bottom of a vesael of boiling water (a8 
hath been observed) is not very much heated ; so as 
men may put their band under the vessel and remofe 
it.^ The cause is, for that the moisture of water, ts 
it quencheth coals where it entereth, so it doth alhj 
heat where it toucheth : and therefore note well, that 
moisture, although it doth not pass through bodiM 
without communication of some substance (as heat and 
cold do), yet it worketh manifest effects ; not by en- 
trance of the body, but by qualifying of the heat and 
cold ; as we see in this instance : and we see likewise 
that the water of things distilled in water (which ther 
call the bath) difFereth not much frora the water of 
things distilled by fire. We see also that pewter 
dishes with w^ater in them will not melt easily ; but 
without it tliey will ; nay we see more, that butter or 
oil, which in themselves are inflammable, yet by the 
virtue of their moisture will do the like. 

Experiment aolitary touching yatvning, 

685. It hath been notcd by the ancients, that it is 
dangerous to pick one's ear whilst he yawneth.* The 
cause is, for that in yawning the inner parchment (X 
the ear is extended, by the drawing in of the spirit and 
breath ; ^ for in yawning and sighing both, the spirit 
is first strongly drawn in, and then strongly expelled. 

1 Arist. Prob. xxiü. 5. s Jd. Ib. xxxii. 13. 

• The drum is not directly dijttended, if at all, by the effort of yawniBg; 
but it is pressed on by the air forced into the Eustachian tnbes. In m«" 
and the mammalia geuerally, the drum is slightly depressed inward». I' 
niay therefore become convex during yawning, and thus more liable tP 
come into contact with anything inserted into the ear. 
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Ejrj>eriinimt mlitary teiu-hini/ the Jiiccmigh. 
. It hath been obsevved by tlie ani'ients, that 
meezing dtiih cease the liiccouyh.' The cause is, for 
tliBt thu motiun ot' the tiici-ougli is a lifllng iip of tlie 
lach ; whicb sneezing duch somewhat depreEs, and 
:t tlie motioii anotliL-r way. Für ßrst we see that 
liiccough cometh ot' fiilness ot" meat (especially in 
childreii), wliicli c-ausctb an exteiision uf the stomach : 
we 8f« aldu it ia causcd by acid meats or drinks, which 
is t^ thä pncking uf the stomach; and this mutlon is 
either by tUversion, or by delentlun of the spirits ; 
Qn, OS in sneezing ; deiention, as we see hülding 
the breutb doth help somewhat to cease the hic- 
,gh ; and putting a man intu an earnest study doth 
tlie like ; as is commonly used : and vincgar put tu 
thv nostrila, or gargarised, dotli It alao ; for tiiat it is 
mt, and inliibiteth the mution of the spirits, 

EDperanent »olitary ioaehing »neezing. 
I 687. Ijooking against the sun doth induee snecäng." 
e cause is not the heating of thu nostriis ; für tlien 
9 boldiag up of the nostrüs agalnst tiie sun, thougb 
t wink, would do it ; but the drawing down of tlie 
ibtare of the brain ; for it wilJ makc tho t'yes run 
1 water : ajid the drawing of nioi.slure to the oycs, 
!i draw it to the nustrila by motion of cüiisent ; and 
libUuweth sneezing: as contrariwise, the tickÜng of 
9 nostrils witbin, doth draw the moiaturo to the no6- 
trils, and to the eyes by consent ; for thfy also will 
water. But yet it hath been observed, that if one be 
sbout to »neeze, the nibbJng of the t-yes tili ihey run 

I. Vtoü. mtiu. 1., BuJ elaowhsro. » Id. ib. ixüi, 4. J 
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with water will prevent it.' Whereof the cause ia, 
for thcit the hmnoar wlitch was descending to Üie 
nostrila, ia djverled to tbe eyas. 

Experiment solitaiy touching Üie tendemeai of the tedh} 

688. The tceth are more by cold drink or the like 
afFected, than the other parts. The cause is double; 
the oue, for that the resistancc of bone to coM ii 
greater tlian of flt'äh ; for that the flesh shrinkeih, but 
the bone resisteth, whereby the cold becoineth more 
eager: tho other is, for that the tceth are parls with* 
out blood ; whereas blood helpeth t« qualify the cold; 
and therefore we see that the sinews aro much affected 
with cold, for that they are parta withoat Uood ; m 
tbe bonos lu sharp colda wax brittle : and tberefbre it 
bath been aeen tbat all contusions oS boues in hard 
vreitther are more difficnlt to eure, 

Experimeni, tolüary toucMng the tonffoe. 

689. It hath been noted that the tongne receiveth 
more easily tokens of diseases, Üaa th« other puts ; 
as of heats witliin, which appear moet in the blackoeas 
of the tongue. Again, pyed catUe sre spotted in thdr 
tongues, &c. The cause is (no doubt) the tenderuess 
of the part ; which thereby receiveth more eAsUj all 
alterations, than any other parts of the fleah. 

Experiment »düary touching the tagte. ' 

690. When the mooth is out of taste, it maketh 
tbings taste sometimes salt, chieäy bitter, and som»- 

J Arisl. Prob, jtxxiii. 8. 

• See rar the aUlemanta in thi« uid (tw two Dsxt puvgnplu ArlM. Plgk. 



CENTURY Vn. 



467 



I loathsome ; laut never sweet. The cause i§, the 
■üpting i»f tlie nioisture aboul the tniigue, which 
ea&ny timctt turneth bitter, and salt, and loathsome ; 
but sweet never ; for the rest are degrees of corrup- 
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imenf »olitary tauchäng tomc proffnoitici 
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691. It was observed in the gi-cat plague uf the 
last ycar, that tht're were seen, in divepH ditrliea and 
low gruunds about London, many toads ihat liiid tiiils 
two or three inches long at tlie leaat ; wh^-reas toada 
(osoally) have po tails at all.' Which argueth a 
great di.sposition to putrefactioii in the soil and air. 
It is rejwrted tikewiae, tltat roots (sucli as carrota 
and parsnips) are more sweet and luscioua in infeo 
tioos j-ears tlian in other years. 
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jlitarjf toucJäng apcrial nimi-le» for 
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692. Wise phj-sictans shoulil witli all diligence in- 
quire what «mpleit natura yieldeth, tlial havc extreme 
anhtile parts, without any mordieatinn or acriniony: 
for they undermine tliat wliioh ts hard, they iipen that 
which is stopped and shut, and they expel that which 
ü offensive, gcntly, without too inuch pertnrbation. Of 
^ää» kind are elder^flowers, which therefore are proper 
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für the Btone : of this kind is the dworf-pine, wliich i 
is proper for the jaimdicc; : of this kiDd ü harbthorn, 
which is proper for Kgues and infectioiis : of thia kind 
is pinnr, which is proper für stoppings in the head: 
of tliis kind ia fiimitoi-y, whic}i is proper for tlie spieen : 
and a iiurnber of others. Genemliv, divers erealure« 
bred of putrefaction, though they be somewbat luaih- 
some tu take, are of this kind ; 33 eailh-worms, timber- 
aows, snails, &c. And I conceive that the trochischs 
of vipers, (which are ao rauch magnified,) and the flesh 
of snakcs some ways condited and corrected, (which 
of late are grown into sume credit,) are of the same 
naturo. So ihe parts of bcasts pulrefied (aa castoreum 
and mnsk, which have extreme snbtile parts,) are to 
be placed amongst them. We see also that pntrefuy 
tions of plants (as agaric and Jew's-ear) are of greatest 
virttie. The cause is, for that putre&ction is the sab- 
tilest of all motions in the parts of bodies ; aad since 
we cannot take down the lives of living creatnres, 
(which some of the Paracelsians saj, if they could be 
taken down, would make os immortal,) the next is 
for subtilty of Operation, to take bodies pntrefied ; 
such as may be safely taken. 

Experimmta in contort touching Venu». 
693. It hath been ob8er^'ed by the ancients, that 
much use of Venus doth dim the sight ; and yet 
eunuchs, which are unable to generate, are nevertb«- 
less also dim-sighted.' The cause of dimness of sigfat 
in the former, is the expence of spirita ; in the latter, 
xhe over-moisture of the brain ; for the OTer-moisture 
-of the brain doth tbicken the spirita visnal, and ob- 
stnicteth their pasaages ; as we see by the decay in 
1 Ariit. Prob. IT. I. 
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;Iit in sge; where also the dimiiiutioii of the 
|lirits coucmreth as aiiother cause : wc sve also that 
^lindness cometh hy rheums aiitl Cataracta. Now in 
eanuehs there are all llie notes of moisture; as the 
sweUing of llieir tliiglis, llie looseiieas of their belly, 
the smootlinesä of their skin, &c. 

694. The pleasui'e in the act of Vcnua is the great^ 

est uf the pleasures of the seiises: the matchiiig of it 

witb itcli iä unproper; though that also be pleasJng to' 

the touch.^ Biit the cau^es are profound. First, all 

Ihc organs of the aenses qualify the inotions of the' 

; atiil make so manj several species of motions, 

1 pleasures or dispk'asures thereupon, as therc be 

pversitiea of organs. The Instruments of sight, hear- 

, taste, and amell, are of several frame, and so are 

psrta for generation. Therefore Scaliger doth 

1 to make the pleasnre of generation a sixth sense;' 

if there were any other dift'ering organs, and 

uilified Perforation 9 for thö spirits to pass, there- 

l be mor« than the five senses : neither do we 

know whcther sorae beasts and bii-da have not 

} that we know not : and the very scent of doga 

almost a sense by itself. Secondly, the pleasures 

ä touch are greater and deeper than thoae of the 

ther seiises; as we sce in warming ufKin cold, or re- 

igeratjon upon heat ; tbr as the paina of the touch 

> greater than the oifencea of other aenaes, so like- 

isB are the pleasures. It is true, that the alFecting 

f the spirits immediatelj, and (as it were) witliout an 

jan, is of the greateat pleasure ; whicli is bnt in two 

avrtiet sinells, and wine and the like sweet 

). For sraella, we see their great and suddei] 

» Ariit. Prob. iv. Ifl, < ScnJiKUt, AUv. C/cIaD. S30. 3. 
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eflEect in fetching men agun when Üiejr awooQ: tat 
drink, it is oertain that the pkasaro of drunkennwi m 
nezt the pleasiire of Venus ; and great j/ajB lilBBwm 
make the spirits move and touch themaelTes : and the 
pleasure of Venös is somewhat of the same kind« 

695. It hath been always ohserved that men aie 
more inclined to Venus in the winter, and wmnen in 
the Summer.^ The canse is, for that die spirits, in a 
body more hot and diy (as the spirits of men are), bjr 
the Summer are more ezhaled and dissipated ; and in 
the winter more condoised, and kept entire: bot in 
bodies that are cohl and meist (as women's are}, the 
Summer doth cherish the sfMrits, and calleth them 
forth ; the winter doth dull them. Furthermore, 
the abstinence or intermission of the use c£ Venus in 
moist and well habituate bodies, breedeth a number 
of diseases : and especially dangerous imposthumations. 
The reason is evident ; fbr that it is a principal evaco- 
ation, especially of the spirits ; for of the spirits there 
is scarce any evacuation, but in Venus and exercise. 
And therefore the Omission of either of them breedeth 
all diseases of repletion. 

Experiments in cansart touehing the insecta, 

The nature of vivification is very worthy the in- 
quiry : and as the nature of thiugs is commonly 
better perceived in small than in great, and in un- 
perfect than in perfect, and in parts than in whole ; 
so the nature of vivification is best inquired in 
creatures bred of putrefaction. The contemplatioo 
whereof hath many excellent fruits. First, in dis- 

1 Arist Prob. ir. 96., and Hist. An. ▼. 8. 
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»ing the original of vivificatioii/ Secondly, in 
losing the original of figuration. Tlnrdty, in 
tÜsctostng niany tliiiigs in the nature of perfect 
creatures, which in tliem lie more hidtlen. Antl 
fourthly, in triiilucing, by way of Operation, sonie 
observations in the insecta, to work eöects apon 
perfect creatures. Note, that the word insecta 
agreeth not with the tuatter, but we ever use il 
for breviiy's sake, intendiiig by it crealures bred 
of putrefaction. 

, The insecta are found to breed ont of several 

Mtters ; some breed of inud or düng ; as tlie eartli- 

rorms, eels, snakes, &c. For tbey are both pntrefe©- 

: for water in mnd doth putrefy, as not able to 

äerve itself; and for düng, all excremenis are the 

e «id pntrefäctions of nonrishment. Soine bryed 

n Wood) both grciwing and ciit down. Quare in what 

Kods most, and at what seasons? We ace that th» 

ronns with many ^t, n-hich round themseh'cs into 

Nlllsi are bred chiefly under logs of timber, but not in 

B timber ; and they are said to be found also (many 

mes) in gardi'ns where no logs are. But it seemelh 

r generatiun requireth a coverture, both from snn 

1 rain or dew ; as the timber is ; and thereforü they 

t not venomoiia, but (contrariwiae) are held by th« 

Miysiei&ns to clarify the blood. It is observed that 

mices are found in the holes of bedsidea. Some 

Eed in the hair of living creatures, as lice and tikes ; 

which are bred by the sweat dose kept and somewbat 

an6«d hy the hair. The excrementa of living cxeaXr- 

I do not oiily breed insecta when they are ex- 



CENTURY Vn. 



47S 



t eise it could hardij vivify. And the reason of thi; 
iling of 
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tliat little spirit, -as soon as it cometh out c 
which liad shut it in. For as butterflies (}uicken witli 
heai, wbich were benumbetl with cold; so spirita may 
exhaJe with heat, wliich were preserved in cold. It 
is affirmed both by ancicnt and modern Observation, 
that in lumacea of copper and brasa wliere cbalcitcA 
(whicb is Vitriol) is often cast in to mend tlie wnrk- 
irg, there riseth suddenly a fly, wbich sometimes 
roovetb as if it took hold on tbe walla of t)ie fur- 
nace, sometimes is seen moving in the fire below; 
and dictb presently as sonn as it is out of the fiir^ 
nace:' which is a noble instance, nnd worthy to be 
weighed ; for it sheweth, ihal as well violent heat of 
fire as tlie gentle Iieat of living creatures will vivify, 
if it have matter proportionable. Now tlie great axiom 
of vivification is, tbat there must be heat to dilato the 1 
Bpiril of the body ; an active spirit to be dilated; inat* J 
ter viscous or tenacious to hold in the spirit; and thatn 
matter to be' put forth and fignred. Now a spirit 
dilated by so ardent a fire as that of the fiirnace, aa 
soon as ever it cooleth never so little, congealeth pres- 
ently. And no doubt this action is furtbered by the 
chaicites, which halb a spirit that will put forth and 
germinate, as we see in chemical trials. Briefly, most 
things pulrefied bring forth insecta of several namcs ; 
but we will not take upon us now to enumerate them 
all. 

697. The insecta have been noted by the ancienta 
to feed little: but this hath not been diligently ob« 
served ; for grasshoppers eat up tbe green of whola 
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«mntries ; and siUt-worrofl deroor leaves swifU; ; 
unta make great provUion. It is tme, that cnail 
tliat aleep and rcst mach, est üttle ; as dormici? 
bats, &c. They are all witliout blood : ' whidi 
be, for that the juice of their bodies \a almcet all 
blood, and Ärali, and skin, and bone, as in pi 
itnres ; the integral parts bave extreme variety, 
rAe siimlar parta littie. It is trae tliat ihey hjtvc (i 
of them) a diaphragin and an intestine; aiid tliey 
all skiijs ; which iu most of the msecta are cast 
Thev are not generally of long lif'e ; yet bea 
been known to live seren year» : antl siuikc! 
thooght, the ratlier for the casting of tln-ir spwl, 
live tili they be old : and eela, which many tii 
breed of potrefaction. will live and grow veiy 
and tlioso that iiitercbange from worms to fiii 
the sammer, and fmm flies to worms in the 
have been kept in böses four yeaps at ihe leasL W 
there are certain flies, that are calied ephemera, tti»' 
live bat a day. Tlie canse is the exiltty iif th* 
spirit; or jierbaps the absence of the son ; fo 
if they were bronght in, or kept dose, they 

■ It hu loDg been knovn lh«C, coDirary to tbe opinkm of irlAolM ' 
Heb an nnt blo»dl(*s; and iL aar appeus la bc ntabllifaBL raaln<T* 
IhC opiniaa nf u gnU a naluralist. tliat thrir pw*N« a (7*l«a at du^ 
rencls «hich «imspoQda tu ibc ciniiUting aj'Meni of alhiir lUw« of m' 
mala. Cuiipr't ii)jinioD tliat nupiratioti liv ttaehea ta tBouitniiUoi «ili 
ctrculalion in dwed vcwwU most thenflin Iw atnuidnnil. il 
otrtaioed by wie or tiro Italiaa pby«inlni{itU, and ID Vnrict '.> 
anto bfl dqiended OD. Rat ibe »ubjn.-[ t> nmfeiHiDfOlMrii'r 
Tben vu prrbapi in Cavivr. «o difficull ii it mo foT ths gr'-^i 
fnlutcly U> divm Ihemtclves nf pnrwDsl prt-lilwtlnn. a leO'l' 
mie the Position of Ui« Arliculata in Ihr K«Ie uf matinn, as .-> i 
rhat of thn HoilDKa, wbow complex nrguliatian b> m- 
dehiDaitnite. Il t» cutieai tv olwerve Ihal St llilain, in ihr 
NlaHn him and Curi« wfiirh loolt plart in 18S0, innitf», willi !!.• m""- 
Inbntinn afaDiinjin« bii apponent, tliit the «oilusea b«v« pcuparlf •1"'- 
bg HO braln. 
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IJve loDger. Many of the insects (as butterflies and 
olher flies) revive easily when they aeem dtiad, being 
broiight to the sun or fire. Tbe cause wliereof is 
the difiiisiün of the vital spiril, and the casy dilatiiig 
of it by a little heat. They stir 8 gixid whüe after 
their beads are off, or ihat they bc cut in pieces ; 
wliich is caused also, for tliat their vital spirits are 
inore diffusod tbrougbout all tlieir parts, and less 
confined to Organs ihan in perfect creatures. 

698. The msecta bave voluntary mution, and ibere- 
fore iinagination ; and wbereas some of tbe ancient« 
bave Said tbat their motion is iiideterininate and ttieir 
Imagination indefinite, it is negligently observed ; for 
ants go rigbt forwards to their liills ; and bees do (ad- 
mirably) fcnow the way from a flowery lieath two or 
liiree miles off to their bives. It may be, giiata and 
tiiea bave their imagination inore mutable and giddy, 

Iamall birds likewise bave. It is said by some of the 
tients, tbat they bave only tbe sense of fiseling;* f 
lieh ia manifestly untrue ; for if ibey go fortb-right ^ 
■ place, they raust needs have sight ; * besicies tbey 
jgkt more in one flower or berb than in nnother, 
i therefore bave taste : and bees are cailed with 
■■»md upon brass, and therefore tliey have hearing ; 
wliich aheweth likewise, tbat though their spirit beJ 

.riitotle. m tbe contnu^, mgna «illi Bacon in Ihinking Ilut ii 
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476 NATURAL HISTOHT. 

difibsedf yet there is a seat of their sensea in tUr 
head. 

Other observatbns conoeming the insecta, t/h 
gether with the entuneration of them, we refer to 
that place where we mean to handle the tide of 
animala in general. 

m 

Experiment BoUtarjf touMng Uaping. 

699. A man leapeth better with wdl^ts in his handi 
dian withont.^ The canse is, for that the weight (if it 
be proportionable) strengtheneth the nnews by oo»- 
tracting them. For otherwise, wherc no contraction k 
needful, weight hindereth ; as we see in horse-races 
men are curious to foresee that there be not the least 
weight upon the one horse more than npon the other. 
In leaping with weights, the anns are first cast back- 
wards, and theo forwards with so much the greater 
force; for the hands go backward before thev take 
their raise. Qucere^ if the contraiy motion of the 
spirits, immediately before the motion we intend, doth 
not cause the spirits as it were to break forth with 
more force : as breath also drawn and kept in cooh 
eth forth more forcibly : and in casting of any thin^ 
the arms, to make a greater swing, are first cast 
backward. 

Experiment mlitary taucJnnff the pleasures and dupleah 
ures of the senees*^ eepecially of hearinfj. 

700. Of musical tones and unequal sounds we have 
spoken before ; but touching the pleasure and displea»* 
ure of the senses, not so fully. Harsh sounds, as of t 

^ Arist Problem, v. 8. 
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MW when it is sliarpened ; grindmg of one «tone against 
anüther ; squeaking or skricinng iiüiae j make a shiver- 
iiig or horror in tlie body, and set ihe teelh on cdge. 
Tho cause is, for that the objecta of tlie ear do affect 
llic spirits (immedtately) m(«l with pleasure and of- 
fence, We see there is no colimr tlint affecteth the 
ijc iiiuch with displeasure : there be sights that are 
liui-ribti?, because tliey excite the raemorj- of tliings 
tliiit are odiouB or fearfiil ; but the samt things painted 
du little aöect. As for smelln, tastes, and toitchcs, they 
}x tbing§ tbal do affet-t by a participation or ioipulRion 
of lliB body of the object. So it ia sound alone ihftt j 
düth inainediately and incorporealJy affect raost. ThiB'l 
is most manifest in rausic, and concords and discords in 
innsit ; for all sounds, wbelher they be sharp or flat, if 
ihey be sweet, have a ronndnesa and eqiialily ; and if 
they be hai-ah, are unequal ; for a discord ilself is but 
a liarshness of divers sounds meeting. It is true tha( J 
ineqnality not stayed upon, but passing, is ratlier an ii 
erease of sweetness ; as in the purling of a wreatheij 1 
string : and in the raucity of a trumpet ; and in the 
night ingale-pipe of a regal ; and in a discord atraight 
lälling upon a concord : but if you stay u|K)n it, it t 
offensive. And therefore there be tliese three degreef .- 
nf pluasing and displeaslng in sonnds; sweet sounda;! 
discords; and hai-sh sounds, which we call by divenl 
names, as skriching or grating, such as we now speal( J 
of. As for the setting of the teeth on edge. we 
plaitdy what an inlercouree there is belween the teeth J 
atnl tlie organ of the hearing, by the taking of the I 
.'nd of a bow betwcen the teetb, and striking upoaj 
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